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Abstract	
Stable	isotope	analysis	has	been	implemented	as	a	tool	for	archaeologists	to	investigate	the	
past.	Its	use	in	Roman	archaeology	has	primarily	been	in	the	examination	of	diet	and	
migration,	and	this	thesis’	aim	is	to	examine	how	isotopic	analysis	has	been	applied	to	these	
research	areas.	Furthermore,	it	endeavours	to	investigate	how	the	results	of	isotopic	
analysis	compare	with	other	forms	of	evidence	for	these	areas	of	Roman	life.	To	do	so,	the	
literary	and	archaeological	evidence	for	Roman	diet	is	considered	before	then	being	
compared	with	the	results	of	several	isotopic	analyses	that	have	been	conducted	on	sites	
across	the	Roman	world.	In	the	same	way,	evidence	used	to	study	migration	is	then	
evaluated	against	further	isotopic	studies	conducted	on	other	Roman	sites.	The	
comparisons	between	the	established	evidence	and	the	results	of	isotopic	analyses	highlight	
various	parallels	and	contradictions	in	interpretations	of	Roman	diet	and	migration.	This	
thesis	demonstrates	that	the	ability	to	support	or	contradict	these	other	sources	of	
information	is	isotopic	analysis’	principal	contribution	to	Roman	archaeology.	However,	it	
also	establishes	that	it	is	necessary	for	isotopic	analyses	to	integrate	archaeological	and	
literary	evidence	to	achieve	the	most	comprehensive	interpretations	of	the	past.	
Suggestions	for	how	isotopic	analysis	can	reach	its	full	potential	are	also	discussed.		
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1)	Introduction	
The	goal	of	modern	archaeology	is	to	understand	past	human	lives,	and	this	goal	is	attained	
through	interpretation	of	the	available	archaeological	evidence.	In	the	wake	of	significant	
scientific	developments,	our	ability	to	interpret	the	archaeological	record	has	greatly	
increased.	Though	some	scientific	methods	have	been	used	since	archaeology’s	earlier	days,	
the	widespread	application	of	scientific	techniques	and	methodology	to	the	study	of	the	
past	was	advocated	by	proponents	of	processual	archaeology	in	the	1970s.	Since	then,	
these	techniques	have	been	utilised	across	all	aspects	of	archaeological	research,	facilitating	
a	much	deeper	and	more	detailed	understanding	of	past	lives.	The	field	of	Roman	
archaeology	is	no	exception	to	the	benefits	of	scientific	approaches.		
	
Roman	archaeology	has	the	distinct	advantage	of	having	a	large	corpus	of	evidence	to	study,	
both	in	terms	of	size	and	diversity.	This	evidence	comes	in	the	form	of	artefacts,	structures,	
epigraphy,	skeletal	remains,	literary	evidence,	and	so	on.	This	is	advantageous	for	
archaeologists	as	such	a	large	body	of	evidence	allows	researchers	to	not	only	create	their	
own	interpretations	of	the	past,	but	also	to	then	review	the	interpretations	of	others	in	light	
of	different	forms	of	evidence.	Scientific	methods	provide	archaeologists	with	yet	another	
means	of	evaluating	evidence	and	testing	reconstructions	of	the	pasts	that	are	based	on	
said	evidence.				
	
The	analysis	of	human	skeletal	remains,	often	referred	to	as	bioarchaeology,	serves	a	critical	
role	in	archaeology,	as	these	remains	serve	to	provide	us	with	further	information	about	
both	individuals	and	populations.	This	information	includes	physical	attributes,	indications	
of	health	and	disease,	knowledge	of	diets,	indications	of	geographical	origins,	general	
lifestyles	and	behaviours.	Bioarchaeology	can	be	viewed	as	a	by-product	of	the	union	of	
archaeology	and	scientific	practice,	and,	as	such,	largely	relies	on	scientific	analysis	to	
achieve	its	results.	Roman	archaeology	has	readily	employed	bioarchaeology	as	a	means	of	
studying	ancient	peoples	because	of	its	potential.	Much	of	the	material	and	written	
evidence	we	have	for	the	ancient	Roman	people	reflects	the	upper	classes	of	their	society,	
despite	the	lower	classes	representing	a	much	larger	portion	of	Roman	society.	Through	the	
	 -	2	-	
practice	of	bioarchaeology,	we	can	achieve	an	understanding	of	key	aspects	of	ancient	
Roman	lives,	regardless	of	the	status	of	the	person	in	question.		
	
Whilst	several	techniques	have	been	successfully	applied	to	the	study	of	Roman	skeletal	
remains,	stable	isotope	analysis	has	demonstrated	significant	potential	in	illuminating	past	
lives.	Its	ability	to	analyse	the	composition	of	skeletal	tissue	and	produce	information	about	
past	lives	holds	great	promise	for	the	study	of	the	Roman	world.	Isotopic	analysis	has	been	
employed	in	several	different	Roman	research	projects	since	the	1990s,	and	its	longest	and	
most	consistent	role	has	been	in	analysing	diets.	However,	recent	scholarship	in	this	area	
has	suggested	that	stable	isotopes	might	also	be	able	to	indicate	the	provenance	of	people,	
and,	therefore,	be	used	as	a	method	of	identifying	migrants	in	the	ancient	world.	This	is	
particularly	beneficial	in	the	Roman	world	where	the	expanse	of	the	empire	facilitated	the	
movement	of	people.	These	different	applications	of	stable	isotope	analysis	have	provided	
another	source	of	information	with	which	we	can	compare	other	evidence.			
	
This	thesis	will	serve	as	an	examination	of	how	stable	isotope	analysis	has	been	used	to	
study	the	ancient	Roman	world.	Primarily,	it	will	investigate	how	isotopic	studies	have	been	
used	to	inform	us	about	ancient	Roman	diets	and	migration.	Furthermore,	it	will	seek	to	
examine	how	these	results	compare	to	the	interpretations	of	archaeological	and	literary	
evidence	for	these	aspects	of	ancient	lives.	It	will	pursue	this	aim	by	first	establishing	how	
different	forms	of	archaeological	and	literary	evidence	have	been	used	to	create	an	
interpretation	of	Roman	diet.	This	evidence	will	then	be	contrasted	against	the	results	of	
several	isotopic	investigations	of	Roman	diets.	The	same	method	will	then	be	used	for	
contrasting	the	established	evidence	for	migration	with	the	data	from	isotopic	studies.	In	
doing	so,	it	aims	to	demonstrate	the	value	of	stable	isotope	analysis	to	studies	of	the	past,	
and	highlight	its	potential	in	future	research	in	Roman	archaeology.	Through	the	
comparisons	made	between	the	various	forms	of	evidence,	it	also	seeks	to	emphasise	the	
strength	of	multidisciplinary	approaches	in	Roman	archaeology,	and	the	discipline	as	a	
whole.			
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2)	Literature	Review	
Four	distinct	strands	of	literature	are	pertinent	to	an	assessment	of	the	value	of	isotopic	
studies	in	Roman	archaeology.	The	first	area	is	bioarchaeology,	which	is	the	all-
encompassing	study	of	human	remains.	Secondly,	in	dealing	with	diets,	it	is	clearly	
connected	to	dietary	studies	of	the	past.	The	field	of	migration	studies	are	another	
significant	component	to	this	thesis.	Finally,	the	scientific	technique	of	stable	isotope	
analysis	is	also	a	critical	aspect	to	be	discussed.		
	
2.1)	Bioarchaeology	in	Roman	Archaeology	
Classical	archaeology	has	long	been	steeped	in	a	historical	tradition,	in	which	material	
evidence	has	been	viewed	as	a	means	to	illustrate	the	textual	sources1.	Dyson	states	that	in	
the	classics	discipline	there	is	a	hierarchy	of	evidence	where	literary	sources	stand	at	the	top	
and	“the	humble	pot”	sits	at	the	bottom2;	however,	archaeological	researchers	of	the	past	
often	ranked	skeletal	material	as	lower	than	“the	humble	pot”.	The	publication	of	skeletal	
material	was	overshadowed	by	grave	goods,	and	such	biological	materials	were	relegated	to	
the	appendices	of	site	reports3.	The	role	of	examining	human	remains	from	the	ancient	
Roman	world	during	the	19th	and	20th	centuries	was	largely	shouldered	by	proponents	of	
the	emerging	field	of	anthropology4.		
	
During	this	century,	we	see	the	establishment	of	skeletal	material	collections,	most	notably	
Stefano	Delle	Chiaie’s	assemblage	of	Pompeiian	skeletons	in	1853,	which	was	housed	in	the	
Anatomical	Museum	of	the	Royal	University	of	Naples5.	Delle	Chiaie	authored	the	first	
published	study	of	these	materials,	with	his	research	on	the	remains	chiefly	focusing	on	
descriptions	of	the	bones6.	Giustiniano	Nicolucci’s	1882	revision	of	Delle	Chiaie’s	study	was	
the	first	to	include	methodically	presented	data	and	results7.	Nicolucci	was	contemptuous	of	
Delle	Chiaie’s	study	because,	like	other	contemporary	works,	it	was	largely	descriptive	and	
																																																						
1	Killgrove	2005,	3;	Dyson	1981,	8;	Dyson	2006	
2	Dyson	1981,	8	
3	Killgrove	2014,	876	
4	Killgrove	2014	
5	Lazer	2009,	47-48	
6	Delle	Chiaie	1854	
7	Nicolucci	1882	
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neglected	actual	data8.	Nicolucci’s	focus	was	on	the	now	controversial	science	of	craniology,	
and	how	the	cranium	was	believed	to	indicate	‘race’.	This	study	typified	the	physical	
anthropology	that	was	emerging	in	Italy	as	academic	interest	shifted	towards	the	search	for	
the	origins	of	the	Italian	people;	skeletal	remains	from	the	Roman	period	were	largely	
overlooked	in	this	pursuit,	as	the	Italians	could	already	trace	their	ancestry	back	to	the	
Romans	from	written	sources9.	The	concentration	on	racial	classification	continued	as	
academia’s	main	focus	into	the	20th	century,	with	works	like	Giuseppe	Sergi’s,	The	
Mediterranean	Race	using	skeletal	material	to	categorise	Europe’s	population	into	three	
different	races10.	Much	of	the	skeletal	material	studied	in	Italy	at	this	time	was	used	to	
strengthen	discriminatory	views	against	the	people	of	southern	Italy,	an	area	referred	to	as	
the	Mezzogiorno11.	Ideas	of	racial	superiority,	influenced	by	academia,	eventually	found	
their	way	into	the	political	and	cultural	spheres,	most	notably	in	the	rise	of	Fascism	during	
the	1940s12.	In	recognition	of	the	role	racial	studies	had	in	genocides	of	the	first	half	of	the	
20th	century,	much	of	the	world’s	academics	turned	away	from	racial	classification	and	
towards	population-based	analyses13.	Despite	this,	preoccupation	with	the	belief	in	the	
skeleton’s	ability	to	determine	race	and	origins	pervaded	in	Italian	anthropology	well	into	
the	1970s,	as	seen	in	the	work	of	D’Amore	et	al.,	and	in	Branicot	and	Brothwell14.	One	of	the	
few	exceptions	to	the	trend	of	racially-motivated	research	in	classical	archaeology	during	
this	period	was	Angel	who,	although	initially	concerned	with	biological	markers	of	‘race’,	
came	to	realise	the	potential	the	skeleton’s	potential	for	conveying	information	about	past	
lives,	and	incorporated	this	into	some	of	his	research15.	
	
Bioarchaeology	emerged	in	America	in	the	1970s	amidst	the	wave	of	“New	Archaeology”	in	
academica.	The	term	‘bioarchaeology’	had	originally	been	used	by	the	British	archaeologist	
																																																						
8	Lazer	2009,	48	
9	Killgrove	2005,	15	
10	Sergi	1901	
11	D’Agostino	2002;	Cimino	and	Foschi	2014;	Killgrove	2005	
12	Zuckerman	and	Armelagos	2011,	17;	MacKinnon	2007,	476;	however,	according	to	Gillette	2002,	
Mussolini	and	the	Fascists	condemned	these	views	as	Mussolini	did	not	like	the	Germans’	criticism	
of	the	way	the	Italians	viewed	their	people	
13	Zuckerman	and	Armelagos	2011,	17	
14	D’Amore	et	al.	1979;	Barnicot	and	Brothwell	1959	
15	Angel	1951:	MacKinnon	2007,	476,	discusses	Angel’s	contribution	in	further	detail	
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Grahame	Clark	in	1972	to	refer	to	the	study	of	various	biological	materials	from	
archaeological	sites,	including	faunal	remains16.	However,	in	a	1977	paper,	Buikstra	utilised	
the	term	to	define	the	analysis	of	human	remains	from	archaeological	contexts	through	an	
osteology-based	approach17.	Buikstra	advocated	a	multidisciplinary	approach	that	took	
inspiration	from	the	population-based,	ecological	studies	promoted	by	the	“New	
Archaeology”18,	and	emphasised	“anthropological	problem	solving	rather	than	descriptive	
data	collection”	as	per	Washburn	and	the	“New	Physical	Anthropology”19.	This	marked	the	
movement	away	from	preoccupations	with	race,	and	led	to	a	focus	on	how	factors	from	an	
individual’s	life	could	be	seen	in	their	skeletal	tissues.	Since	the	1980s,	bioarchaeology	has	
continued	to	develop	as	a	field	of	archaeological	study.	This	was	chiefly	due	to	proponents	
of	bioarchaeology,	such	as	Ubelaker,	Larsen,	and	Swedlund	and	Armelagos,	staunchly	
advocating	its	usage20.	Scientific	developments	also	played	a	significant	role	in	
bioarchaeology’s	expansion,	with	new	methods	to	examine	skeletal	tissue	(trace	element	
and	stable	isotope	analysis,	DNA	analysis)	being	placed	at	researchers’	disposal.	Although	
initial	applications	of	bioarchaeological	practice	centred	on	studies	of	North	American	and	
European	prehistory,	subsequent	archaeological	research	has	acknowledged	the	value	in	
adopting	a	bioarchaeological	approach;	Asia,	Central	and	South	America,	and	the	Near	East	
have	all	become	focal	points	for	bioarchaeological	study21.	Current	research	also	seeks	to	
identify	how	violence,	gender,	childhood,	and	even	climate	change	are	visible	in	skeletal	
remains22.	Bioarchaeology	today	represents	a	thematically,	temporally,	and	geographically	
diverse	field	of	study,	and,	as	such,	has	been	acknowledged	by	many	universities	around	the	
globe	as	an	area	worthy	of	both	undergraduate	and	postgraduate	study.			
	
Despite	academia’s	acceptance	of	bioarchaeology,	Italian	researchers	were	slow	in	applying	
this	practice	to	Roman	archaeology,	regardless	of	the	work	of	their	prehistoric	
																																																						
16	Trigger	2006,	361;	Buikstra	and	Beck	2006,	xvii:	this	definition	still	pervades	in	the	United	Kingdom	
17	Buikstra	1977	
18	Binford	1962;	Buikstra	and	Beck	2006;	Trigger	2006		
19	Buikstra	and	Beck	2006,	xviii;	Washburn	1951,	1953	
20	Ubelaker	1989;	Larsen	1997;	Swedlund	and	Armelagos	1990	
21	Pechenkina	and	Oxenham	2013;	Cucina	2015;	Kurin	2016;	Oxenham	2016;	Perry	2012:	a	journal	
entitled	Bioarchaeology	of	the	Near	East	has	also	been	founded	to	discuss	studies	in	this	area,	and	
has	been	published	by	the	Department	of	Bioarchaeology	at	the	University	of	Warsaw	since	2015	
22	Harrod	and	Martin	2014;	Lewis	2006	
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counterparts23.	Killgrove	attributed	this	to	classical	archaeology’s	historical	tradition	and	
Italian	academics’	reliance	on	the	work	of	their	predecessors24.	While	initial	
bioarchaeological	analysis	of	Roman-era	skeletons	in	Italy	was	largely	carried	out	by	
American	or	English	scholars25,	Italian	archaeologists	acknowledged	bioarchaeology’s	
potential	and	have	since	applied	it	to	their	research26.	Recent	legislation	and	institutional	
support	from	within	Italy	has	greatly	facilitated	the	study	of	Roman	skeletal	remains	in	this	
region27;	this	has	resulted	in	more	cooperation	between	Italian	and	foreign	archaeologists,	
and	the	exponential	growth	of	bioarchaeological	studies	of	Roman	skeletons.	Italian	
archaeologists’	study	of	Roman	skeletal	remains	has	now	achieved	parity	with	the	
bioarchaeological	research	conducted	by	other	academics.			
	
2.2)	Dietary	Studies	in	Roman	Archaeology	
Food	and	drink	in	the	ancient	Roman	world	has	been	approached	by	scholars	in	different	
ways,	yet,	most	research	in	this	area	has	been	impacted	by	classical	archaeology’s	historical	
tradition28.	Discussions	of	Roman	diet	have	been	predominantly	based	on	the	works	of	
writers	like	Pliny,	Galen,	and	Athenaeus,	and	on	the	comedies	and	satires	of	Petronius,	
Horace,	and	Juvenal,	amongst	others29.	Most	contemporary	literature-based	discussions	of	
Roman	diet	can	be	categorised	in	one	of	two	ways.	Some	examinations	of	food	have	tended	
towards	being	descriptive	and	focusing	largely	on	the	diets	of	the	Roman	upper	classes,	as	
Dalby’s	works	demonstrate30.	Other	discussions	of	Roman	diet	have	viewed	the	foods	and	
banquets	described	in	ancient	literature	as	literary	devices	designed	to	highlight	a	character	
or	situation	rather	than	detail	dietary	trends31.	Leigh,	and	Wilkins	and	Hill	have	discussed	
this	topic	quite	well32,	although	Gowers	provides	the	most	comprehensive	analysis	of	the	
																																																						
23	Borgognini	Tarli	and	Mazzotta	1986;	Coppa	and	Macchiarelli	1982;	Mallegni	et	al.		1985;		
24	Killgrove	2005,	20:	Lazer	2009	has	also	noted	similar	issues	in	the	work	of	particular	academics	
dealing	with	Roman	skeletons	prior	to	the	1980s	
25	Robb	1994,	1997;	Mays	1999;	Bisel	and	Bisel	2002	
26	Petrone	2003;	Belcastro	and	Mariotti	2000	
27	MacKinnon	2007;	Killgrove	2014	
28	Kron	Forthcoming;	Brothwell	and	Brothwell	1998,	13	
29	Wilkins	2000;	Wilkins	and	Hill	2006	
30	Dalby	2000,	2003:	this	can	likely	be	attributed	to	the	sensuous	appeal	that	foods	from	past	ages	
might	hold	for	modern	audiences	
31	Wilkins	and	Hill	2006,	245-246	
32	Leigh	2015;	Wilkins	and	Hill	2006,	245-276	
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role	of	food	and	dining	in	Roman	satire,	epigrams	and	other	lesser	genres	of	Latin	
literature33.	
	
	
Researchers	have	employed	archaeological	evidence	to	develop	more	comprehensive	and	
broader	understandings	of	the	Roman	diet	at	all	levels	of	society.	Material	evidence’s	key	
role	in	dietary	studies	thus	far	has	been	to	show	the	types	of	food	that	were	available	in	
various	contexts34.	Faunal	remains	have	been	widely	utilised	by	different	scholars	to	depict	
Roman	diets,	and	this	is	due	to	their	availability,	the	abundance	of	comparative	studies	to	
identify	different	species,	and	the	presence	of	marks	that	often	indicate	butchery,	which	
adds	yet	another	layer	of	information	that	these	remains	can	provide.	Davies	presented	one	
of	the	earliest	and	now	widely-cited	works	to	utilise	faunal	remains	in	the	investigation	of	
Roman	diet	in	1971,	with	his	analysis	of	Roman	forts	in	Britain	and	Germany35;	since	the	
publication	of	this	paper	many	others	have	followed	suit.	A	great	many	of	these	studies	
have	been	published	in	languages	other	than	English,	which,	although	an	obstacle	to	
monolingual	readers,	testifies	to	the	vast	amount	of	evidence	available	for	archaeological	
analysis.	King	has	presented	perhaps	the	largest	study	on	faunal	remains	in	Roman	
archaeology	that	draws	upon	much	of	the	published	research	in	this	area	to	depict	a	
regional	inter-site	comparison	of	mammal	bones	from	sites	across	the	Roman	world,	which	
he	hypothesises	were	related	to	diets	in	these	regions36.			
	
Archaeobotany	has	emerged	as	another	source	of	dietary	information	and	is	increasingly	
used	in	archaeology	today.	Jashemski’s	various	publications	about	the	botanical	remains	
present	at	Pompeii	laid	the	groundwork	for	the	importance	of	seed	and	plant	evidence37.	In	
the	wake	of	this	research,	archaeologists	have	sought	to	more	deeply	investigate	plants’	
roles	in	Roman	life.	Pompeii	and	Herculaneum	have	remained	focal	points	of	
archaeobotanical	research	due	to	the	level	of	preservation	ensured	by	the	sites’	unique	
formation	processes,	which	is	reflected	in	the	number	of	studies	that	are	based	on	data	
																																																						
33	Gowers	1993	
34	Garnsey	1999,	xi	
35	Davies	1971	
36	King	1999	
37	Jashemski	1973a,	1973b,	1979a,	1979b;	Jashemski	and	Meyer	2002	
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from	the	site38;	however,	other	studies	do	focus	on	regions	outside	of	the	Vesuvian	cities39.	
While	a	significant	portion	of	archaeobotanical	research	is	devoted	towards	dietary	studies,	
it	also	explores	aspects	of	the	ancient	economy,	agriculture,	trade,	and	religious	offerings,	
meaning	that	it	is	perhaps	not	as	focused	a	method	of	dietary	analysis	as	one	might	hope.	
Again,	such	literature	focuses	on	the	foodstuffs	available,	which	is	not	necessarily	an	
indication	of	foods	directly	consumed;	although	analyses	that	focus	on	the	materials	found	
in	human	waste	do	represent	materials	consumed	in	at	least	one	meal40.	
	
Today,	the	most	successful	investigations	of	Roman	diet	are	those	which	consider	the	
multiple	sources	of	evidence	available	for	study.	Garnsey	and	Wilkins	are	among	the	most	
prolific	researchers	in	this	area,	as	they	provide	discussions	that	take	an	integrative	
approach	to	the	issue	of	diet41.	Such	works	combine	the	evidence	discussed	above	with	
other	less-utilised	forms	of	evidence	to	create	more	encompassing	pictures	of	Roman	diets;	
they	include	dining,	attitudes	toward	food,	economic	dimensions,	and	social	and	religious	
aspects	of	food.	Moreover,	they	also	practice	a	more	inclusive	approach	that	incorporates	
the	lower	social	classes,	following	the	growing	trend	in	archaeology42.	Wilkins	and	Hill’s	
2015	edition	is	perhaps	the	best	example	of	this	due	to	the	broad	approach	it	applies;	
however,	they	largely	neglect	the	consumption	of	food	due	to	inadequate	ways	to	
investigate	this	issue.	
	
2.3)	Migration	Studies	in	Roman	Archaeology	
Migration,	along	with	diffusion,	had	been	a	typical	archaeological	theme	since	at	least	the	
19th	century,	with	immigrants	suggested	as	a	means	of	promoting	cultural	change43.	Childe	
exemplified	these	views	in	his	works,	The	Dawn	of	European	Civilization,	and	Prehistoric	
Migrations	in	Europe44.	However,	the	academic	community	at	large	came	to	realise	the	
racist	and	nationalist	undertones	of	such	ideas	and	they	were	largely	rejected	in	the	
																																																						
38	Murphy	2015;	Murphy	et	al.	2013;	Ciaraldi	2007	
39	Rottoli	and	Castigloni	2011;	van	der	Veen	et	al.	2008;	Tereso	2009	
40	Rowan	2017	
41	Garnsey	1999;	Wilkins	and	Hill		2006;	Wilkins	and	Nadeau	2015	–	perhaps	the	most	widely	
referenced	books	in	Roman	dietary	studies	
42	Ghisleni	et	al.	2011;	Vaccaro	et	al.	2013	
43	Trigger	2006,	129	
44	Childe	1939,	1950	
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following	years.	Adams	et	al.	have	suggested	that	since	the	1960s	there	has	largely	been	a	
“retreat	from	migrationism”	in	archaeology,	whilst	other	academic	disciplines	embraced	
investigations	of	the	phenomenon45.	Burmeister	attributes	the	lack	of	archaeological	
research	dealing	with	migration	between	then	and	the	1980s	to	New	Archaeology’s	
inadequate	methodological	and	theoretical	approaches	to	migration46.	Studies	of	migration	
have	increased	in	the	last	few	decades	in	recognition	of	the	clear	dearth	of	research	into	
such	an	important	area	of	the	past.	Anthony’s	synthetic	treatment	of	migration	studies	has	
been	influential	in	this,	and	likened	neglecting	migration	to	“throwing	the	baby	out	with	the	
bathwater”47.		
	
In	his	paper,	Anthony	highlighted	that	too	much	emphasis	on	methodological	approaches	to	
migration,	and	a	“paralysing	fascination”	with	the	causes	of	migration	have	resulted	in	a	lack	
of	progress	in	the	area48.	Additionally,	he	suggested	that	archaeologists’	rejection	of	
demographic	studies	have	also	played	a	role	in	hampering	these	investigations.	Migration	is	
one	of	the	major	influences	of	population	numbers,	along	with	birth	and	death	rates.	
Numerous	studies	of	ancient	Roman	demography	have	been	undertaken,	utilising	
population	figures	and	census	data	reported	by	ancient	authors	to	calculate	population	
numbers.	These	studies	have	been	conducted	by	authors	such	as	Hin,	Parkin,	Bagnall	and	
Frier,	and	Scheidel	(one	of	the	more	widely	cited	author	on	this	subject),	and	each	has	
provided	varying	population	totals,	and	therefore	different	contributions	of	migrants	to	the	
population49.	Despite	the	work	done	in	this	field,	demographers	use	migration	to	explain	
population	numbers	and	aren’t	interested	in	much	beyond	that.		
	
The	current	interest	in	migration	largely	stems	from	three	factors.	Firstly,	academia	has	
acknowledged	the	lack	of	scholarship	devoted	to	the	study	of	migration	and	has	set	about	
attempting	to	rectify	this	gap	in	our	knowledge.	This	is	a	direct	reflection	of	Anthony’s	
criticisms,	and	indicative	of	changes	within	archaeological	theory.	Archaeologists	have	
moved	away	from	the	racially-	and	culturally-charged	notions	behind	diffusionism	and	
																																																						
45	Adams	et	al.	1978		
46	Burmeister	2000,	539	
47	Anthony	1990	
48	Anthony	1990,	897	
49	Hin	2013;	Parkin	1992;	Bagnall	and	Frier	1994;	Scheidel	1997,	2004,	2005,	2007	
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migrationism,	and,	rather,	are	seeking	to	view	the	movements	of	people	around	the	world	
as	an	important	act	in	itself.	Horden	and	Purcell’s	comprehensive	analysis	of	the	
Mediterranean,	The	Corrupting	Sea,	has	been	influential	in	initiating	discussions	of	mobility	
as	a	critical	factor	in	the	history	of	the	region50.	Subsequent	research	has	followed	Horden	
and	Purcell,	and,	recently,	there	has	been	a	growth	in	the	amount	of	literature	investigating	
the	movement	of	people	in	the	Roman	world51.		
	
The	second	major	factor	has	been	the	application	of	new	methods	to	the	study	of	migration,	
and	the	use	of	previously	established	archaeological	materials	in	new	ways.	Advances	in	
scientific	and	computing	technologies	have	led	to	significant	developments	in	the	study	of	
past	mobility,	chiefly	because	they	now	provide	more	tangible	ways	to	infer	people’s	
movement.	DNA	analysis,	GIS,	and	isotope	and	trace	element	analysis	have	allowed	for	the	
study	of	movement	in	ways	that	were	simply	not	possible	in	the	past,	and	they	have	been	
applied	to	numerous	studies	across	the	discipline.	Leary’s	2016	work	provides	a	broad	look	
at	the	current	state	of	mobility	studies	in	archaeology,	describing	the	various	methods	used	
to	investigate	this	field52.	In	conjunction	with	the	use	of	new	methods	for	studying	mobility,	
there	has	been	a	rise	in	the	number	of	studies	re-examining	certain	archaeological	evidence.	
Foubert	and	Breeze	have	used	ancient	texts,	imperial	edicts,	and	artwork	to	examine	the	
movement	of	people	around	the	Roman	world53,	while	researchers	like	Staccioli	have	
analysed	the	vast	road	network	of	the	Romans54.	While	these	studies	have	largely	been	
devoted	to	movement	in	general,	there	are	several	that	seek	to	examine	migration	
specifically.	Hin	has	suggested	that	foreign-sounding	names	found	on	funerary	epitaphs	can	
be	used	to	identify	migrants55.	Although	this	interpretation	could	be	viewed	as	dubious	(and	
this	will	be	discussed	in	the	appropriate	chapter	of	this	thesis)	the	fact	that	this	type	of	work	
is	being	carried	out	is	demonstrative	of	the	ideological	shift	in	scholarship	regarding	
migration	and	mobility	in	the	past.		
																																																						
50	Horden	and	Purcell	2000	
51	de	Ligt	and	Tacoma	2016,	and	Lo	Cascio	and	Tacoma	2015	are	recent	works	that	exemplify	the	
amount	of	effort	being	put	into	finding	mobility	and	migration	in	the	Roman	archaeological	record	
52	Leary	2016	
53	Foubert	and	Breeze	2016	
54	Staccioli	2003	
55	Hin	2013	
	 -	11	-	
	
The	third	factor	influencing	present	archaeological	interest	in	migration	is	the	current	state	
of	the	world,	which	is	to	say	the	current	geopolitical	climate	and	the	events	it	has	resulted	
in.	Today,	massive	numbers	of	people	move	around	the	world,	and	in	some	cases	this	is	
through	free	choice,	whereas	in	other	instances	they	have	been	displaced	by	elements	out	
of	their	control.	Such	occurrences	undoubtedly	lead	to	academics	asking	how	past	peoples	
dealt	with	similar	circumstances.	This	can	be	seen	from	the	amount	of	recently	published	
archaeological	literature	directed	towards	migration,	not	only	in	Roman	archaeology,	but	in	
the	discipline	as	a	whole56.	It	is	particularly	interesting	to	note	that	many	of	these	works	
have	been	published	within	the	last	few	years57.	The	influence	of	the	present	on	
interpretations	of	the	past	has	certainly	been	a	factor	in	previous	archaeological	research,	
and	it	is	worth	considering	if	it	might	be	the	case	in	this	instance;	however,	such	a	discussion	
is	beyond	the	purview	of	this	thesis58.		
	 	
2.4)	Stable	Isotope	Analysis	in	Roman	Archaeology	
Isotopic	analysis	has	its	origins	in	1913	with	the	discovery	of	isotopes,	and	the	invention	of	
the	mass	spectrometer	in	1942	allowed	for	the	chemical	analysis	of	different	materials’	
compositions.	It	was	initially	applied	in	chemistry,	biology	and	geochemistry59;	its	use	in	
archaeology	began	in	the	1970s,	coinciding	with	the	New	Archaeology’s	emphasis	on	
scientific	approaches.	Studies	by	DeNiro	and	Epstein,	and	van	der	Merwe	and	Vogel	
demonstrated	how	the	analysis	of	carbon	isotopes	could	be	used	to	infer	past	diets60.	This	
was	followed	by	DeNiro’s	various	papers	that	highlighted	how	nitrogen	isotopes	could	also	
be	applied	to	dietary	investigations61.	Studies	such	as	these	were	instrumental	in	defining	
the	basic	principles	which	isotopic	analysis	would	be	based	on,	most	notably	the	spacing	
factors	used	to	differentiate	between	dietary	components	and	sources.	In	the	face	of	all	the	
enthusiasm	that	isotopic	analysis	generated,	in	1989	two	separate	papers	were	published	
																																																						
56	Leary	2016;	Smith	2014;	Isayev	2013;	Kiriatzi	and	Knappett	2016;	Malkin	2016	
57	Isayev	2017	has	only	been	published	within	the	past	few	months	
58	For	broad	discussion	on	presentism	in	archaeology	see	Shanks	and	Tilley	1992	and	Skibo	et	al.		
2007	
59	Schoeninger	and	Moore	1992,	248;	Katzenberg	2008,	414	
60	DeNiro	and	Epstein	1978;	van	der	Merwe	and	Vogel	1978;	Vogel	and	van	der	Merwe	1977	
61	Ambrose	and	DeNiro	1986,	1987;	DeNiro	1981;	Schoeninger	and	DeNiro	1984	
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that	challenged	the	direction	in	which	stable	isotope	analysis	was	headed.	The	names	of	
these	articles	are	particularly	suggestive:	“Chemistry	and	paleodietary	research:	no	more	
easy	answers”,	by	Sillen	et	al.,	and	“The	Abuse	of	Bone	Analyses	for	Archaeological	Dietary	
Studies”,	by	Hancock	et	al.62.	Sillen	et	al.	criticised	archaeologists’	approach	to	isotopic	
analysis,	encouraging	the	re-evaluation	of	analytical	techniques	and	results,	and	
coordination	with	other	researchers,	such	as	ecologists,	biologists,	and	geologists,	to	
provide	more	accurate	and	comprehensive	data.	Hancock	et	al.	stated	that	some	
contemporary	methods	of	cleaning	and	storing	skeletal	materials	led	to	their	
contamination,	potentially	influencing	the	results	of	some	studies.	As	a	reaction	to	these	
critiques,	a	new	wave	of	research	began	that	aimed	to	more	accurately	understand	the	
biomechanical	processes	that	might	affect	stable	isotopes	in	skeletal	tissues63.		
	
Acknowledgements	of	the	potential	of	isotopic	analysis	led	to	examinations	of	other	stable	
isotopes	present	in	archaeological	material,	with	strontium	and	oxygen	being	widely	
applied.	The	use	of	strontium	and	oxygen	isotopes	to	identify	migration	has	had	a	much	
shorter	history	than	the	isotopic	study	of	diets.	Applications	of	these	techniques	to	
archaeology	began	in	1989,	with	Luz	and	Kolodny’s	paper	on	the	variables	that	affect	d18O	
values	in	bone	phosphate,	and	Ericson	highlighting	the	potential	of	strontium	for	migration	
studies64.	In	the	years	following,	these	isotopes	were	used	separately	to	study	past	peoples’	
migration.	Katzenberg	examines	the	different	contexts	that	each	of	these	isotopic	analyses	
were	applied	to	up	until	the	mid-2000s	in	her	2008	work65.	The	most	prominent	shift	that	
has	occurred	in	the	literature	surrounding	the	use	of	strontium	and	oxygen	isotope	analysis	
has	been	the	acknowledgement	that	combining	the	two	forms	a	much	more	reliable	
geographic	profile	than	if	either	method	were	to	be	used	individually66.		
	
Compared	to	other	fields	of	archaeological	inquiry,	most	notably	prehistory,	Roman	
archaeology	has	been	slow	to	take	up	isotopic	analysis	and	has	seen	a	comparatively	small	
number	of	studies	conducted.	Several	factors	likely	contribute	to	this:	classical	
																																																						
62	Sillen	et	al.	1989;	Hancock	et	al.	1989	
63	Ambrose	2001;	Fogel	et	al.	1997	
64	Luz	and	Kolodny	1989;	Ericson	1989	
65	Katzenberg	2008,	430-432	
66	Makarewicz	and	Sealy	2015,	150	
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archaeology’s	historical	tradition	and	reliance	on	other	forms	of	evidence	and	analysis;	the	
absence	of	appropriate	skeletal	material,	given	the	popularity	of	cremation	at	various	points	
throughout	Roman	history;	and	the	lack	of	sample	sizes	large	enough	to	perform	meaningful	
statistical	analysis.	The	initial	application	of	isotopic	studies	in	Roman	archaeology	was	the	
1998	examination	of	the	Poundbury	Camp	Cemetery	site	in	the	UK67.	The	seminal	study	in	
this	area	though	has	proven	to	be	the	examination	of	the	Isola	Sacra	cemetery	by	Prowse	et	
al.68;	the	broad	scope	of	its	findings	have	influenced	other	isotopic	analyses	of	remains	from	
the	Roman	period.	While	other	dietary	and	migration	studies	have	been	conducted	on	
remains	from	sites	around	the	Mediterranean,	the	focus	of	isotopic	research	thus	far	has	
been	Britain,	with	multiple	investigations	having	occurred	there69,	and	this	is	likely	due	to	
British	archaeologists’	strong	emphasis	on	archaeometry70.	The	bulk	of	the	currently	
published	studies	have	been	focused	on	diet,	although	there	is	a	growing	trend	that	seeks	to	
examine	isotopic	markers	of	migration;	Killgrove	has	been	a	staunch	proponent	of	this71.	
Despite	the	uncertainty	currently	being	discussed	in	the	literature	about	the	inaccuracy	of	
some	migration	studies	and	some	of	the	spacing	factors	dietary	analyses	are	predicated	
on72,	it	is	still	being	advocated	as	a	powerful	tool	in	the	study	of	past	Roman	lives.		
	
	
	
	
	
																																																						
67	Richards	et	al.	1998	
68	Prowse	et	al.	2004	
69	Richards	et	al.	1998;	Chenery	et	al.	2010;	Cheung	et	al.	2012;	Leach	et	al.	2010;	Montgomery	et	al.	
2010;	Müldner	et	al.	2011;	Redfern	et	al.	2010;	Eckardt	et	al.	2009;	Redfern	et	al.	2016;	Shaw	et	al.	
2016;	Bonsall	and	Pickard	2015	
70	Tite	1994;	Killick	and	Young	1997	
71	Killgrove	2010a,	2010b;	Killgrove	and	Montgomery	2016;	Montgomery	et	al.	2010	
72	Privat	et	al.	2007;	O’Connell	et	al.	2012;	Hedges	and	Reynard	2007b;	Makarewicz	and	Sealy	2015:	
it	remains	to	be	seen	whether	the	findings	of	these	studies	will	significantly	impact	on	future	
isotopic	analyses	
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3)	Methodology		
The	aim	of	this	work	is	to	establish	the	usefulness	of	stable	isotope	analysis	in	discerning	
ancient	Roman	diets	and	migrations.	To	do	so,	it	will	utilise	a	diverse	range	of	evidence	that	
has	been	previously	analysed	and	published.	Obviously,	the	primary	focus	will	be	on	the	
isotopic	evidence	gathered	from	skeletal	remains	at	different	sites.	However,	in	order	to	
establish	the	value	of	stable	isotope	analysis	in	studies	of	the	past,	the	results	of	several	
isotopic	studies	will	be	compared	against	established	evidence.	This	evidence	will	be	
gathered	from	many	different	contexts	as	this	thesis	does	not	focus	on	one	particular	time	
period	or	geographical	location	within	the	Roman	world.	This	is	intentional	as	a	broader	
approach	more	clearly	helps	to	establish	the	applicability	of	stable	isotope	analysis	to	
Roman	archaeology	as	a	whole.		
	
3.1)	Stable	Isotope	Analysis	
It	is	important	before	beginning	examination	of	isotopic	results	to	discuss	what	stable	
isotope	analysis	is.	This	will	be	comprised	of	the	technical	details	of	the	process	as	well	as	
the	materials	required	to	conduct	isotopic	study.	Furthermore,	this	section	will	explain	the	
various	types	of	isotopes	that	are	studied,	and	how	they	reveal	information	about	diet	and	
migration.	It	is	beneficial	to	examine	potential	problems	and	limitations	of	isotopic	analysis,	
which	is	fundamental	to	the	assessment	of	stable	isotope	analysis	as	an	analytical	
technique.		
	
3.2)	Evidence	for	Diet	
The	first	portion	of	the	investigative	part	of	this	thesis	will	involve	diet.	It	is	necessary	to	first	
establish	the	available	evidence	that	has	been	used	to	construct	our	understanding	of	
Roman	diets	before	then	contrasting	it	against	the	findings	of	isotopic	investigations.	
Evidence	utilised	in	the	study	of	Roman	diet	comes	in	several	forms,	which	will	be	all	be	
considered.	Information	about	foods	produced	and	eaten,	and	the	ways	in	which	meals	
were	prepared,	will	be	gathered	from	the	writings	of	ancient	authors	such	as	Galen,	Pliny,	
and	Athenaeus	among	others,	as	these	authors	have	been	named	the	most	beneficial	to	
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literature-based	dietary	studies73.	As	the	primary	focus	of	this	analysis	will	be	the	
information	contained	within	these	texts,	this	thesis	will	utilise	previously	translated	
versions	of	these	works.	In	terms	of	the	material	evidence,	we	have	numerous	artefacts	and	
remains	that	serve	to	inform	us	about	diets.	Faunal	remains74,	and	archaeobotanical	
materials	are	obvious	sources	of	evidence	that	will	be	taken	into	consideration.	Artwork,	
which	depicts	food	and	dining,	and	conveys	attitudes	towards	particular	dishes	will	also	be	
considered75.	Artefacts	from	Pompeii	and	Herculaneum,	as	well	as	from	various	sites	around	
Roman	Britain,	will	form	the	greater	part	of	the	corpus	of	evidence	analysed	here76.	It	has	
been	a	conscious	decision	to	attempt	to	source	the	evidence	of	diet	from	areas	that	reflect	
the	sites	specifically	mentioned	in	the	isotopic	analyses	discussed	in	the	next	section.	This	
will	be	done	so	that,	where	possible,	the	isotopic	evidence	will	be	contrasted	with	material	
evidence	from	the	same	sites	or	similar	geographical	areas	to	allow	for	the	most	accurate	
comparisons.		
	
3.3)	Isotopic	Evidence	for	Diet	
As	isotopic	analysis’	first	and	major	role	thus	far	has	been	to	study	diet,	it	should	come	as	no	
surprise	that	there	are	multiple	studies	which	have	incorporated	this	analytical	method.	Of	
the	several	isotopic	dietary	studies	which	have	been	published,	this	thesis	will	examine	four	
specifically.	These	are	the	Isola	Sacra	site	at	Portus,	Italy77,	the	coastal	port	of	Velia,	Italy78,	
the	town	of	Leptiminus,	Tunisia79,	and	the	Roman	settlements	of	Gloucestershire,	Britain80.	
These	sites	have	been	selected	specifically	because	they	allow	for	useful	geographic	
comparisons,	with	Portus	and	Velia	both	being	ports,	and	Leptiminus	and	the	
Gloucestershire	sites	providing	data	from	contrasting	ends	of	the	Roman	world.	
Furthermore,	the	sites’	proximity	to	the	sea	suggest	that	similar	types	of	food	would	be	
available	to	each,	meaning	that	variation	in	their	isotopic	values	proves	worthy	of	academic	
																																																						
73	Wilkins	and	Hill	2006,	276	
74	Davies	1971;	King	1988,	1999;	MacKinnon	2004	
75	Dunbabin	2003;	Marzano	2013	
76	Cool	2006	
77	Prowse	et	al.	2004	–	the	seminal	study	in	this	field,	and	one	which	has	influenced	subsequent	
isotopic	analyses	
78	Craig	et	al.	2009	
79	Keenleyside	et	al.	2009	
80	Cheung	et	al.	2012	
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interest.	The	results	collected	from	these	sites	will	be	assessed	individually,	and	then	
compared	against	the	interpretations	of	Roman	diet	that	have	been	based	on	the	evidence	
discussed	in	the	previous	section.	The	differences	and	similarities	that	occur	between	the	
different	sources	will	then	be	highlighted.		
	
3.4)	Evidence	for	Migration	
Much	of	the	evidence	for	migration	discussed	in	scholarship	thus	far	comes	in	the	form	of	
ancient	literature	and	epigraphic	remains,	and	this	thesis	will	examine	both	these	sources	of	
evidence.	The	brief	and	tangential	mentions	of	migration	made	by	authors	like	Livy,	
Herodian,	and	Athenaeus	will	be	examined.	This	thesis	will	also	synthesise	demographic	
studies,	such	as	Scheidel’s,	and	Hin’s	works81,	and	examinations	of	disease	and	sickness	in	
the	Mediterranean	world82,	which	are	largely	based	on	the	meagre	literary	evidence.		The	
material	evidence	for	migration	primarily	exists	today	as	epigraphic	remains;	chiefly	in	the	
form	of	grave	markers,	which	are	found	in	numerous	different	sites	and	contexts.	Since	the	
isotopic	studies	discussed	in	this	thesis	reflect	migration	to	Rome	and	Isola	Sacra,	Noy’s	and	
Tacoma’s	epigraphic	studies	of	these	sites	will	be	examined83.	The	use	of	burials	and	grave	
goods	to	infer	migration	will	also	be	discussed,	specifically	regarding	Leach	et	al.’s	study	of	
an	individual’s	remains	from	York,	England84.	The	issues	involved	in	using	these	types	of	
evidence	to	infer	mobility	and	migration	will	be	addressed.	This	evidence,	as	it	stands,	will	
then	be	synthesised	to	allow	for	comparisons85.	
	
3.5)	Isotopic	Evidence	for	Migration	and	Mobility	
The	established	evidence	will	then	be	compared	to	the	results	of	isotopic	studies	that	have	
previously	been	conducted;	this	thesis	will	specifically	examine	two	that	provide	useful	
geographic	comparisons.	First,	Prowse	et	al.’s	analysis	of	the	Isola	Sacra	site	will	be	
discussed	and	its	isotopic	results	will	be	evaluated86.	Secondly,	Killgrove’s	analysis	of	the	
Castellaccio	Europarco	and	Casal	Bertone	Republican	to	Imperial	era	cemeteries	will	also	be	
																																																						
81	Scheidel	1997,	2004,	2005,	2007;	Hin	2013	
82	Scheidel	2003;	Sallares	2002	
83	Hin	2013;	Noy	2000;	Tacoma	2015	
84	Leach	et	al.	2010	
85	Toynbee	1971;	Noy	2000	
86	Prowse	et	al.	2007	
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examined87.	The	resulting	strontium	and	oxygen	values	will	then	be	considered	against	the	
information	that	the	literary	and	material	evidence	provides.	Discussion	of	these	results	will	
then	follow,	and,	again,	the	differences	and	similarities	that	are	found	will	be	evaluated.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
																																																						
87	Killgrove	2010a;	Killgrove	and	Montgomery	2016	
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4)	Stable	Isotope	Analysis	
Stable	isotope	analysis	is	a	technique	that	involves	evaluating	the	abundance	of	certain	
isotopes	in	different	materials	to	convey	specific	information.	The	term	‘isotope’	refers	to	
different	forms	of	an	element	that	contain	varying	numbers	of	neutrons,	which	result	in	
different	atomic	weights.	The	‘stable’	descriptor	indicates	that	these	isotopes	do	not	decay	
over	time.	The	advances	in	technology	that	occurred	throughout	the	20th	century	have	
enabled	researchers	to	assess	the	presence	of	these	isotopes	in	various	materials.	Different	
kinds	of	mass	spectrometers	have	been	used	to	provide	calculations	of	the	ratios	of	certain	
elementary	isotopes	present	in	the	objects	being	studied.	The	process	of	mass	spectrometry	
involves	several	steps.	Firstly,	the	material	in	question	is	introduced	to	the	mass	
spectrometer	where	it	is	vaporised	and	then	ionised	by	electrons88.	The	ions	next	pass	
through	electric	plates	which	accelerate	them.	After	accelerating,	the	ions	pass	by	a	magnet	
that	deflects	each	ion	based	on	their	mass	and	charge.	The	mass-to-charge	ratios	(given	the	
scientific	symbol	!" )	and	numbers	of	the	different	ions	are	recorded	as	they	pass	through	the	
mass	spectrometer’s	ion	detector.	Computers	then	calculate	this	information	and	represent	
it	as	a	mass	spectrum,	which	reports	the	relative	abundance	of	each	isotope	in	the	sample.	
However,	to	report	a	meaningful	value,	the	spectrometer	compares	isotopes	in	the	test	
sample	with	those	from	a	known	standard,	which	produces	a	ratio	of	the	sample	relative	to	
a	ratio	of	the	standard89.	This	value	is	calculated	through	the	following	formula90:	
	 𝛿	𝑖𝑛	‰ =	𝑅 𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑅(𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑)𝑅 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 ×1000	
	
																																																						
88	Ionising	involves	bombarding	an	atom	or	molecule	with	electrons,	knocking	one	or	more	electrons	
off	to	give	them	a	positive	charge	
89Katzenberg	2008,	421	
90	This	formula	makes	use	of	certain	symbols	and	formula	that	might	benefit	from	explanation.	
Isotopic	values	are	prefaced	by	a	d.	Rather	than	being	represented	as	a	percentage	(meaning	per	
hundred),	isotopic	values	are	recorded	as	permil,	or	sometimes	permille	(meaning	per	thousand,	
and	denoted	by	‰);	this	amplifies	the	raw	number	generated,	which	is	often	quite	small.	The	𝑅	
present	signifies	the	ratio	of	heavier	isotopes	to	lighter	isotopes	
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The	standards	used	in	these	equations	are	dependent	upon	the	elements	and	isotopes	in	
question,	and	are	reported	by	various	international	agencies91.		
	
The	ability	to	measure	the	ratios	of	element	isotopes	has	proven	to	be	highly	beneficial	to	
numerous	different	academic	disciplines,	chief	among	them	ecology,	geology	and	forensic	
sciences.	Each	of	these	fields	employs	isotopic	analysis	for	diverse	reasons,	and	they	focus	
on	different	isotopes.	In	archaeology,	isotopic	analysis	most	often	seeks	to	identify	the	
abundance	of	carbon,	nitrogen,	oxygen,	strontium,	hydrogen,	lead,	and	sulphur	isotopes	in	
assorted	archaeological	materials.	The	presence	of	carbon,	nitrogen,	oxygen,	and	strontium	
isotopes	in	different	materials	can	indicate	aspects	of	lifestyle	like	diet,	mobility,	disease	and	
health,	while	hydrogen,	lead,	and	sulphur	isotopes	are	used	to	investigate	ecology	and	
artefacts.	Whilst	isotopic	analysis	has	very	diverse	applications,	the	focus	in	thesis	will	be	on	
how	it	is	used	to	establish	diets	and	to	identify	and	provenance	migrants.		
	
4.1)	Dietary	Studies	
By	far,	the	most	prevalent	application	of	isotopic	analysis	has	been	the	study	of	past	diets,	
as	dietary	studies	were	one	of	the	first	applications	of	isotopic	analysis92.	Makarewicz	and	
Sealy	state	that	stable	isotope	analysis’	strength	in	tracking	diets	is	particularly	suited	to	
archaeology	because	“the	material	remains	of	certain	categories	of	foods	are	often	absent	
or	underrepresented	in	the	depositional	record”93.	Isotopic	studies	analysing	diets	primarily	
focus	on	the	isotopes	of	two	specific	elements,	carbon	and	nitrogen.		
	
4.1.1)	Carbon	Isotopes	
The	carbon	analysed	in	dietary	studies	is	almost	totally	provided	by	the	atmosphere	in	the	
form	of	the	isotopes	d12C	and	d13C94.	This	atmospheric	carbon	(CO2)	enters	the	food	chain	
when	it	is	photosynthesised	by	plants.	Various	plants	utilise	different	photosynthetic	
pathways	that	discriminate	against	the	heavier	carbon	isotope,	d13C,	in	differing	ways.	C3	
																																																						
91	Katzenberg	2008,	423;	Meier-Augenstien	2010,	5-7:	These	organisations	include	the	International	
Atomic	Energies	Agency,	Vienna,	and	the	National	Institute	of	Standards	and	Technology,	USA;	
further	information	about	international	standards	can	be	found	in	the	works	of	these	authors	
92	Makarewicz	and	Sealy	2015,	146	
93	Makarewicz	and	Sealy	2015,	147	
94	Keegan	1989,	226	
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plants,	which	include	wheat,	barley,	rye,	oats,	and	all	fruits	and	nuts,	make	use	of	the	Calvin	
photosynthetic	pathway	and	discriminate	against	d13C,	meaning	that	they	have	around	20‰	
less	of	this	isotope	than	the	atmospheric	CO2	source95.	C4	plants	such	as	maize	and	millet	
employ	the	Hatch-Slack	photosynthetic	pathway,	and	this	process	makes	use	of	most	of	the	
d13C	it	receives96.	These	two	different	pathways	mean	that	the	distributions	of	d13C	for	C3	
and	C4	plants	are	very	distinct	and	do	not	overlap;	d13C	values	range	from	-9	to	-14‰	for	C4	
plants,	whereas	C3	plants	fall	within	-20	to	-35‰97.	These	distinctive	ranges	of	d13C	values	
form	the	basis	of	establishing	diets	in	human	skeletal	tissues.	Collagen,	the	structural	
protein	that	is	found	in	bone,	is	the	most	common	material	used	in	isotopic	analysis	and	
contains	the	d13C	ingested	from	the	diet98.	Studies	have	revealed	that	d13C	in	bone	collagen	
is	approximately	5‰	higher	than	the	d13C	of	the	diet99.	Knowing	this	spacing	factor	allows	
researchers	to	understand	the	contribution	of	C3	and	C4	plants	to	human	diets.		
	
Another	benefit	to	analysing	stable	carbon	isotopes	in	skeletal	tissue	is	the	ability	to	
distinguish	between	terrestrial-,	marine-,	and	freshwater-based	diets	(Figure	1).	As	stated	
previously,	CO2	from	the	atmosphere	is	the	main	source	of	carbon	for	terrestrial	organisms.	
This	atmospheric	CO2	has	a	d13C	value	of	-7‰100.	However,	marine	resources	differ	and	this	
results	in	separate	isotopic	values.	Marine	organisms	source	their	carbon	predominantly	
from	dissolved	carbonate,	a	material	which	possesses	a	d13C	value	of	0‰101.	This	7‰	
difference	has	been	demonstrated	in	organisms	feeding	from	terrestrial-	and	marine-based	
diets	by	Tauber102	and	Chisholm	et	al.103.	Freshwater	organisms	exhibit	a	greater	range	of	
																																																						
95	Keegan	1989,	226-227	
96	Katzenberg	2008,	423	
97	These	values	are	reported	by	Katzenberg	2008,	423;	however,	other	values	have	also	been	given	
by	different	authors.	Keegan	1989	states	averages	of	-27‰	for	C3	plants,	and	-12‰	for	C4	plants	
(227).	Schoeninger	and	Moore	1992	reports	-9	to	-16‰,	with	an	average	of	-12‰,	for	C4,	and	-20	to	
-34‰,	and	averaging	-26‰,	for	C3	plants	(256)		
98	Katzenberg	2008,	424	
99	van	der	Merwe	1978;	Ambrose	and	Norr	1993	
100	Katzenberg	2008,	425;	Schoeninger	and	Moore	1992,	256	–	this	value	is	for	pre-industrial	times.	
The	advent	of	fossil	fuels,	which	are	depleted	in	13C,	have	shifted	that	figure	to	-8‰	
101	Schoeninger	and	Moore	1992,	256;	Katzenberg	2008,	425	
102	Tauber	1981	
103	Chisholm	et	al.	1982	
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d13C	values	because	they	have	access	to	a	greater	number	of	carbon	sources104.	Because	of	
this,	organisms	found	in	freshwater	ecosystems	exhibit	a	far	greater	array	of	d13C	values	
than	their	marine	equivalents105.	Varying	d13C	values	for	human	bone	collagen	can	often	be	
attributed	to	the	contributions	of	freshwater	resources	to	diet.	Again,	understanding	the	
isotopic	difference	between	these	dietary	sources	allows	researchers	to	understand	the	
contribution	of	terrestrial,	marine,	and	freshwater	resources	to	the	diets	of	past	peoples.		
	
	
Figure	1:	An	example	of	how	carbon	and	nitrogen	isotope	values	are	used	to	indicate	diet,	
Müldner,	G.	2016	
	
																																																						
104	Katzenberg	2008,	426-427;	Schoeninger	and	Moore	1992,	256:	These	sources	include	
atmospheric	CO2,	CO2	found	within	the	water,	carbonate	from	rocks	and	soils,	and	carbon	generated	
as	waste	and	through	the	decomposition	processes	of	plants	and	animals	
105	Katzenberg	2008,	427:	Patterns	in	the	varying	values	of	freshwater	organisms	also	indicate	that	
species	that	are	found	in	shallow	waters	have	higher	d13C	values,	whereas	those	that	inhabit	deeper	
freshwater	are	found	to	have	lower	d13C	values	
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4.1.2)	Nitrogen	Isotopes		
One	of	the	other	major	applications	of	isotopic	analysis	in	dietary	reconstructions	involves	
the	examination	of	nitrogen	isotopes	in	skeletal	tissue.	While	nitrogen	isotopes	play	an	
important	role	in	determining	protein	intake	in	human	diets,	the	abundance	of	the	nitrogen	
isotope	d15N	in	samples	can	indicate	the	trophic	level	of	that	organism106.	“Trophic”	is	a	
term	which	refers	to	the	position	of	an	organism	in	the	food	chain;	organisms	that	have	a	
low	trophic	level	are	found	at	the	bottom	of	the	chain,	and	those	with	a	higher	trophic	level	
are	located	above	them.	Most	of	the	planet’s	nitrogen	can	be	found	in	the	atmosphere	or	
dissolved	in	the	ocean	as	N2107,	and	it	enters	the	food	chain	in	one	of	two	ways.	The	first	is	
through	bacteria	that	live	within	certain	terrestrial	plants	or	blue-green	algae	in	aquatic	
plants	fix	the	nitrogen	and	transfer	it	to	the	plant108.	The	alternative	is	that	decomposed	
organic	matter	breaks	down	into	compounds	like	nitrate	or	ammonia,	which	is	then	
absorbed	by	vascular	plants109.	In	analysing	the	food	chains	in	an	ecosystem,	it	becomes	
apparent	that	a	pattern	emerges	between	the	different	levels	of	that	chain.	The	herbivores	
that	consume	nitrogen-absorbing	plants	have	d15N	values	approximately	3‰	higher	than	
those	plants.	Correspondingly,	the	predators	that	then	consume	those	herbivores	also	have	
d15N	values	that	are	enriched	by	roughly	3‰	over	their	prey.	This	“stepwise	enrichment”,	as	
Makarewicz	and	Sealy	refer	to	it110,	was	established	by	both	Schoeninger	and	DeNiro,	and	
Minagawa	and	Wada111.	This	spacing	factor	is	applicable	to	all	vertebrates	and	invertebrates	
from	the	same	ecosystem112.	More	recent	studies	have	urged	caution	against	treating	this	
3‰	enrichment	as	an	absolute,	but	they	have	also	concluded	that	it	is	a	reliable	guideline	
provided	the	d15N	levels	of	the	species	being	consumed	are	known113.		
	
																																																						
106	Schoeninger	and		DeNiro	1984	
107	Schoeninger	and	Moore	1992,	356	
108	“…combine	it	with	other	elements	such	as	hydrogen	or	oxygen…making	it	available	to	the	plant”	
–	Katzenberg	2008,	425	
109	Schoeninger	and	Moore	1992,	256	
110	Makarewicz	and	Sealy	2015,	148	
111	Schoeninger	and	DeNiro	1984;	Minagawa	and	Wada	1984	
112	“It	has	become	clear	that	comparisons	across	systems	are	not	valid	since	the	isotopic	composition	
of	the	source	is	not	necessarily	equivalent	across	systems.”	–	Schoeninger	and	Moore	1992,	258	
113	Makarewicz	and	Sealy	2015;	Hedges	and	Reynard	2007b	
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The	results	from	carbon	and	nitrogen	isotope	analysis	can	be	used	to	reflect	the	diets	of	
past	peoples	in	a	way	that	other	forms	of	evidence	cannot.	The	crucial	aspect	missing	from	
dietary	studies	has	been	a	measure	of	actual	consumption;	this	is	what	isotopic	analysis	
provides.	The	isotopic	composition	of	bone	collagen,	the	skeletal	material	primarily	used	in	
dietary	studies,	directly	reflects	the	diet	of	an	individual	in	the	ways	previously	mentioned.	
Although	other	materials	like	tooth	enamel	can	be	used,	they	reflect	short-term	
consumption,	usually	from	a	specific	period	in	an	individual’s	life114.	Collagen	differs	in	this	
respect.	Multiple	studies	have	asserted	that	bone	collagen,	especially	from	the	femur,	‘turns	
over’	(that	is,	replenishes	itself)	over	a	period	of	approximately	10	years115.	Essentially,	this	
means	that	bone	collagen	represents	an	individual’s	diet	in	terms	of	long-term	
consumption.	What	this	means	for	archaeologists	is	that	the	nutritional	content	of	an	
individual’s	long-term	diet,	as	well	as	its	source,	can	be	recorded	and	compared	to	other	
individuals.	Herein	lies	isotopic	analysis’	true	to	value	to	dietary	studies,	as	no	other	method	
of	analysis	is	able	to	reveal	such	information	to	us.			
	
4.2)	Migration	Studies	
Whilst	there	can	be	no	doubt	that	stable	isotope	analysis’	primary	role	in	archaeological	
research	has	been	dietary	reconstruction,	it	is	not	the	only	application	of	this	analytical	
technique.	Further	research	into	isotopes	and	their	uses	has	revealed	their	potential	for	
migration	studies	of	past	peoples.	Though	hydrogen	isotopes	have	been	theorised	as	a	
method	for	provenancing	individuals116,	strontium	and	oxygen	isotopes	are	being	employed	
with	increasing	frequency	as	a	tool	for	tracing	human	mobility.	Research	into	reconstructing	
the	mobility	of	past	people	is	becoming	a	trend	in	current	archaeological	research117.		
	
4.2.1)	Strontium	Isotopes	
Strontium	isotopes	have	been	described	as	a	“powerful	tool”	for	establishing	the	mobility	of	
humans118.	This	is	primarily	due	to	variations	in	strontium	isotope	values	being	directly	tied	
																																																						
114	Eriksson	2013,	p.	135;	Sealy	et	al.	1995	
115	Hedges	et	al.	2007a;	Eriksson	2013;	Sealy	et	al.	1995	
116	Holobinko	et	al.	2011	
117	Makarewicz	and	Sealy	2015,	149	
118	Pollard	2011,	637	
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to	local	geology.	d87Sr/86Sr	levels	are	determined	by	the	bedrock	that	underlies	soils,	and	
these	levels	are	specific	to	certain	geographic	locations119.	This	means	that	a	particular	
d87Sr/86Sr	value	detected	in	human	skeletal	tissue	will	correspond	to	geographic	areas	that	
produce	the	same	values	(Figure	2).		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
																																																						
119	Makarewicz	and	Sealy	2015,	150;	Katzenberg		2008,	430-431	
Figure	2:	A	geological	map	of	 Italy,	each	area	possesses	distinct	 strontium	values	
which	assist	in	locating	an	individual’s	origins,	de	Collegno	1844	
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These	isotopes	enter	the	food	chain	through	soil,	and,	because	they	do	not	undergo	
fractionation	during	metabolism120,	their	values	remain	constant	when	they	are	observed	in	
human	skeletal	tissue.	Ericson	first	realised	the	potential	of	strontium	in	studies	of	human	
mobility121,	and,	furthermore,	he	established	the	suitability	of	dental	enamel	to	strontium	
isotope	analysis.	Due	to	its	density,	tooth	enamel	is	impervious	to	much	post-mortem	
environmental	contamination.	Additionally,	enamel	of	certain	teeth	is	composed	between	
the	ages	of	3	and	18,	and	the	strontium	values	that	are	present	at	this	time	are	locked	in122.	
Strontium	isotope	analysis	does	indeed	present	a	“powerful	tool”,	but	one	that	is	
dependent	upon	knowledge	of	the	strontium	values	of	local	geology.	Even	though	strontium	
values	are	specific	to	certain	areas,	they	are	not	unique,	and	overlap	of	these	isotopic	values	
can	and	often	does	occur.	Recent	research	has	also	stated	that	understanding	bioavailable	
strontium	is	more	beneficial	than	bedrock	strontium,	as	factors	such	as	weathering	of	rocks	
with	different	strontium	isotope	values,	mixed	soils,	or	even	precipitation	may	result	in	
fluctuating	values123.		
	
4.2.2)	Oxygen	Isotopes	
While	strontium	isotopes	possess	significant	potential	by	themselves,	they	have	been	
increasingly	used	in	conjunction	with	other	isotopes	to	“better	constrain	the	geographical	
origins	of	sampled	individuals”124.	Oxygen	isotopes	have	proven	to	be	the	most	commonly	
utilised	in	combination	with	strontium	isotopes.	Initial	studies	of	faunal	remains	revealed	
that	d18O	values	reflected	the	isotopic	composition	of	the	water	that	makes	up	the	body125.	
There	are	several	ways	that	this	water	enters	the	body,	but	the	most	crucial	is	as	drinking	
water	that	has	originated	as	meteoric	water,	such	as	rain	or	snow126.	Meteoric	waters	are	
significantly	affected	by	factors	such	as	source	water,	altitude,	humidity,	temperature	and	
continental	positioning,	meaning	that	variations	in	oxygen	isotope	abundance	likely	suggest	
																																																						
120	Schoeninger	and	Moore	1992,	283	
121	Ericson	1985	
122	Bentley	2006;	Sealy	et	al.	1991:	It	has	been	suggested	that	d87Sr/86Sr	values	in	bone	that	vary	
from	the	isotopic	values	observed	in	dental	enamel	could	indicate	multiple	instances	of	migration	or	
mobility	over	the	course	of	an	individual’s	life	
123	Price	et	al.	2012	
124	Makarewicz	and	Sealy	2015,	150	
125	Makarewicz	and	Sealy	2015,	153;	Katzenberg	and	Harrison	1997,	275	
126	Luz	et	al.	1984	
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movement	through	different	environments.	This	was	demonstrated	by	Dansgaard,	who	
found	that	d18O	values,	in	general,	decrease	with	greater	latitudes,	with	increased	distance	
from	the	coastline,	and	with	higher	altitudes	(Figure	3);	this	is	due	to	18O	being	a	heavier	
isotope	that	begins	to	fall	in	precipitation127.		
	
																																																						
127	Dansgaard	1964	
	Figure	3:	Contour	map	for	oxygen	isotope	values	in	Italy,	Longinelli	2003	
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The	significance	of	this	for	archaeologists	is	that	an	d18O	value	from	an	individual’s	tooth	
enamel	(which,	as	previously	stated,	locks	in	the	isotopic	values	it’s	exposed	to	during	
development)	that	differs	from	the	local	values	of	where	the	individual	was	interred	
suggests	movement	from	one	location	to	another.	Although	oxygen	isotope	analysis	loses	
its	efficacy	when	examining	more	recent	remains,	due	to	imported	or	nonlocal	food	and	
water	disrupting	isotopic	signatures,	it	remains	“a	useful	indicator	of	residence”,	especially	
for	people	who	moved	infrequently,	and	whose	diets	were	consistent128.			
	
Each	of	these	methods	of	isotopic	analysis	provides	us	with	evidence	for	the	movement	of	
past	peoples.	However,	by	pairing	these	analyses	we	can	more	effectively	narrow	down	
origin	points	for	past	individuals.	Makarewicz	and	Sealy	astutely	point	out	that	combining	
the	isotopes	used	in	residence	and	migration	studies	“can	reduce	the	problem	of	
convergence	that	may	occur	when	different	localities	in	the	area	of	study	exhibit	
similar…isotope	ratios”129.	As	mentioned	for	oxygen	isotopes,	nonlocal	and	imported	foods	
might	also	interfere	with	strontium	ratios	in	skeletal	tissue.	By	merging	the	results	of	
strontium	and	oxygen	isotope	analyses	we	reduce	the	margin	for	error	that	is	inherently	
present,	and	create	a	more	accurate	geographical	profile	of	an	individual’s	origin	point.		
	
4.3)	Limitations	of	Isotopic	Analysis	
As	can	be	seen,	stable	isotope	analysis	has	proven	to	be	an	exciting	development	to	
archaeological	studies	because	of	the	potential	information	it	can	convey.	However,	viewing	
isotopic	analysis	as	infallible,	or	not	mentioning	the	limitations	of	this	analytical	technique	
would	be	a	mistake.	Broadly,	these	include	issues	with	the	material	being	studied,	the	way	
the	analysis	process	is	conducted,	and	the	interpretation	of	results.		
	
The	material	studied	is	one	of	the	biggest	potential	limitations	of	isotopic	analysis.	Firstly,	
suitable	skeletal	material	is	required	for	analysis,	and	this	is	not	always	readily	available.	
Skeletal	material	degrades	over	time,	and	at	varying	rates	depending	on	the	environment	it	
is	deposited	in130.	Furthermore,	it	isn’t	possible	to	analyse	cremated	remains	as	the	material	
																																																						
128	Katzenberg	2008,	430	
129	Makarewicz	and	Sealy	2015,	150	
130	Katzenberg	2008,	416	
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required	for	the	process	is	either	damaged	or	destroyed	in	the	act	of	immolation.	As	
Schoeninger	and	Moore	also	point	out,	skeletal	samples	might	be	contaminated	by	any	
number	of	substances,	including	humic	acids	and	nitrogen-containing	compounds,	during	
their	deposition131.		Regarding	migration	studies	specifically,	strontium	and	oxygen	isotope	
values	could	be	distorted	by	the	presence	of	nonlocal	food	and	water	being	consumed	in	
the	diet.	These	would	have	signatures	of	different	locations	that	could	confuse	the	results	
obtained	from	isotopic	analysis	and	possibly	lead	to	incorrect	interpretation	of	results;	this	
could	pose	significant	difficulties	for	Roman	archaeology	given	the	level	of	food	and	water	
importation	occurring	in	Roman	urban	centres.		
	
The	process	of	mass	spectrometry	is	also	subject	to	potential	inaccuracies.	With	the	use	of	
any	instrument	there	is	always	a	margin	for	error	related	to	the	function	of	the	instrument;	
mechanisms	within	the	machine	may	malfunction	or	not	perform	as	they	are	intended	to,	
and	this	can	lead	to	incorrect	results	that	influence	the	outcomes	of	research.	Moreover,	
various	machines	perform	to	different	degrees	of	precision	according	to	Katzenberg132.	
Though	this	variance	might	only	be	±0.1‰,	it	is	worth	considering	if	this	could	be	enough	to	
cause	erroneous	results	in	certain	circumstances.	The	other	issue	with	calculating	isotope	
ratios	are	the	standards	used	in	formulating	these	values.	Though	there	are	international	
standards	available	to	achieve	consistent	results,	they	are	not	always	employed	due	to	the	
costs	involved133.	As	a	result,	laboratories	often	use	internal	standards	that	are	relative	to	
international	standards.	These	different	standards	may	be	similar,	but	the	lack	of	
consistency	might	also	introduce	a	margin	for	error	in	testing	isotopic	composition.		
	
Perhaps	stable	isotope	analysis’	biggest	limitation	concerns	the	results	it	achieves	and	the	
way	that	these	results	are	interpreted.	At	the	end	of	examining	a	sample	researchers	are	
essentially	left	with	a	number,	and	it	is	up	to	them	to	clarify	what	this	value	means	to	their	
studies.	For	most	applications	of	isotopic	analysis,	this	number	in	itself	does	not	mean	
much;	it	is	only	when	this	number	is	compared	to	other	values	that	it	achieves	significance.	
The	exception	to	this	is	determining	whether	an	individual	consumed	C3	or	C4	plants,	due	to	
																																																						
131	Schoeninger	and	Moore	1992,	280	
132	Katzenberg	2008,	422	
133	Katzenberg	2008,	422	
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the	separate	d13C	ranges	of	these	plants.	The	other	applications	discussed	above	rely	upon	
comparison	with	known,	accurate	values,	be	it	for	dietary	analysis	or	migration	studies.	The	
information	derived	from	isotopic	analyses	will	only	be	as	valid	and	accurate	as	comparisons	
made.	Marakewicz	and	Sealy	have	approached	the	issue	of	the	limitations	of	isotopic	
analysis	and	provide	the	most	concise	summary	of	the	need	for	exact	values	to	compare	
with	test	samples134.	Regarding	dietary	analysis,	they	write,	“if	we	are	to	interpret	isotope	
measurements	of	consumers	in	any	ecosystem	(ancient	or	modern)	properly,	we	require	
detailed,	geographically	and	temporally	resolved	isotopic	surveys	of	contemporaneous	
environments”.	For	the	use	of	isotopes	in	migration	studies	they	have	asserted,	“accurately	
defining	modes	of	movement	in	the	ancient	past	depends	on	the	use	of	isotopic	systems	
appropriate	for	the	environment	in	question…and	a	robust	estimation	of	the	spatially	linked	
isotopic	variation	in	the	landscape”.	Acknowledgements	like	this	are	becoming	increasingly	
common	in	the	scholarship	surrounding	this	area.	
	
Despite	this,	the	information	that	stable	isotope	analysis	can	provide	archaeologists	by	itself	
is,	in	a	sense,	not	enough.	Using	isotopes	to	study	diet	can	reveal	the	source	and	nutritional	
composition	of	the	long-term	diet	consumed	by	past	peoples;	however,	alone	it	lacks	the	
ability	to	tell	us	about	the	social	or	economic	dimensions	of	diets,	for	instance.	Similarly,	
while	strontium	and	oxygen	isotopes	might	identify	an	individual	as	a	migrant,	they	cannot	
inform	us	of	how	this	identity	impacted	upon	that	person’s	life.	It	is	only	through	the	
integration	of	other	forms	of	evidence	that	we	can	contextualise	isotopic	results	and	
achieve	the	most	complete	reconstruction	of	past	lives.	This	crucial	limitation	is	highlighted	
in	the	literature	surrounding	this	area135,	and	one	of	the	foundational	premises	of	this	
thesis.		
	
	
	
	
																																																						
134	Makarewicz	and	Sealy	2015,	149	
135	Katzenberg	2008,	431-432;	Makarewicz	and	Sealy	2015;	Eriksson	2013;	Pollard	2011	
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5)	Literary	and	Archaeological	Evidence	for	Roman	Diet	
This	chapter	outlines	the	primary	sources	of	evidence	used	in	studies	of	Roman	diet;	a	broad	
research	area	which	has	been	the	focus	of	much	academic	interest.	Due	to	the	constraints	
placed	on	this	thesis,	it	is	not	possible	to	fully	explore	this	topic,	so	this	chapter	will	centre	
on	examining	the	main	sources	of	evidence	for	diet	and	the	information	they	are	able	to	
provide.		
	
5.1)	Literary	Sources	
In	examining	the	relevant	ancient	literary	sources	surrounding	Roman	diets,	the	primary	
information	they	convey	are	descriptions	of	the	types	of	foods	available	across	the	Roman	
world.	Galen,	the	2nd-3rd	century	AD	physician,	lays	these	out	most	clearly	in	his	treatise	on	
the	properties	of	foods136.	Books	I-III	describe	a	wide	variety	of	cereals,	pulses,	legumes,	
fruits,	nuts,	vegetables,	meats	(and	also	different	cuts	of	meat),	eggs,	milk,	honey,	fish,	
shellfish,	and	wines.	Though	less	focused	on	foodstuffs,	Pliny	the	Elder’s	(1st	century	AD)	
landmark	discourse	on	the	natural	world	lists	many	items	similar	to	those	referenced	in	
Galen’s	work,	plus	several	more137.	Such	works	are	useful	as	they	present	a	picture	of	the	
foods	broadly	available	to	the	inhabitants	of	the	wider	Roman	world,	rather	than	just	the	
upper	classes138.	However,	in	examining	the	works	of	Athenaeus	(a	3rd	century	AD	cookery-
book)	or	Apicius	(the	4th-5th	century	AD	collection	of	recipes),	we	see	foods	listed	that	were	
certainly	not	the	fare	of	the	non-elites.	Texts	like	these	provide	mentions	of	flamingo,	
goose,	and	various	spices	and	herbs	that	were	exotic	items	that	required	importing	much	of	
the	time139.	Apart	from	describing	individual	food	items,	literary	evidence	also	provides	
recipes	and	suggestions	on	how	to	serve	different	foods.	Cookbooks,	like	Apicius’,	present	
us	with	the	haute	cuisine	of	the	Roman	world140.	Such	descriptions	have	been	the	basis	for	
much	contemporary	scholarship	regarding	Roman	diets141;	however,	ancient	texts	have	
much	more	to	offer.		
																																																						
136	Gal.,	Alim.	Fac.	
137	Pliny,	HN,	largely	expands	on	the	varieties	of	plant-based	foods	available	in	the	Roman	world	
138	Wilkins	and	Hill	2006,	117	
139	Ath.,	5.2,	and	Apicius,	6.6.231-232	
140	Garnsey	1999,	11;	although	Galen	does	also	frequently	comment	on	how	foods	are	prepared	and	
served	
141	Dalby	2000,	2003,	serve	as	examples	of	this	trend	in	research	
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Many	of	the	works	used	as	evidence	for	diet	discuss	foods	for	reasons	other	than	cookery.	
Galen,	for	instance,	wrote	his	text	to	discuss	food’s	applications	in	medicine,	while	Pliny	
sought	to	provide	information	about	the	natural	world.	In	doing	so,	these	authors	provide	
an	extra	dimension	to	their	texts	for	us	to	interpret,	and	that	is	the	importance	of	these	
foodstuffs.	Across	the	body	of	relevant	ancient	texts,	it	is	quite	clear	the	grains	played	a	
central	part	in	the	Roman	diet142.	In	his	2nd	century	BC	treatise	on	agriculture,	Cato	lists	
suggested	rations	that	one	should	provide	for	the	workers	on	their	farm,	and	grain	
(specifically	wheat)	is	the	first	ration	listed143.	Cato	suggests	a	quantity	of	wheat	for	each	
worker,	with	those	performing	the	most	physical	labour	receiving	the	most	wheat,	
highlighting	grain’s	critical	role	in	supplying	an	individual’s	daily	energy	requirement.	Galen	
supports	this	view	in	stating	that	wheat	provides	much	nourishment	from	relatively	little	
volume144.	Garnsey,	and	Wilkins	and	Hill	suggest	that	the	principal	components	of	the	
Mediterranean	diet	have	remained	continuous	from	antiquity	till	now,	and	this	is	further	
supported	by	Foxhall	and	Forbes’	1982	study145.	Assuming	this	is	correct,	the	carbohydrates	
found	in	cereals	would	have	accounted	for	60-70%	of	a	Roman’s	daily	energy	intake146.	For	
this	reason,	cereals	are	considered	the	basis	for	the	‘Mediterranean	Triad’;	a	modern	term	
referring	to	the	importance	that	cereals,	olive	oil,	and	wine	played	in	ancient	diets.	The	
ancient	literature	is	replete	with	mentions	of	these	foodstuffs,	leading	academics	to	suggest	
that	much	of	the	remaining	30%	of	a	Roman’s	daily	calorie	requirements	were	fulfilled	with	
these	items147.	The	ability	to	measure	the	energy	contributions	of	these	foods	to	diets	
proves	quite	useful	in	understanding	subsistence	in	the	Roman	world148.	However,	the	
comprehension	of	cereals’	importance	in	Roman	diets	creates	potential	issues	for	isotopic	
analysis.	The	level	of	grain	consumption	in	individuals’	diets	coupled	with	the	widespread	
																																																						
142	Galen,	Alim.	Fac.,	1:	It	is	the	first	food	mentioned	by	Galen	and	he	describes	it	as	the	most	useful	
and	most	used	grain	
143	Cato,	Agr.,	56	
144	Galen,	Alim.	Fac.,	1	
145	Garnsey	1999,	12-13;	Wilkins,	J.,	Hill,	S.	2006,	114-115;	Foxhall	1982	
146	Delgado	et	al.	2017	-	Garnsey	1999,	19	suggests	that	for	some	members	of	the	lower	classes	this	
number	might	actually	be	higher	than	70%	
147	Olive	oil	is	mentioned	in	recipes	throughout	Galen’s	Alim.	Fac.,	and	Plny	devotes	a	significant	
portion	of	his	text	to	olives	and	olive	oil,	NH,	15.1-5.	Wine	is	also	mentioned	with	a	similar	frequency	
in	both	these	authors’	works.		
148	It	is	worth	mentioning	that	Garnsey	believes	the	concept	of	the	‘Mediterranean	Triad’	is	worthy	
of	some	scrutiny,	particularly	regarding	its	supposed	ubiquity	and	its	exclusion	of	legumes	and	
pulses	(the	“poor	man’s	meat”:	Garnsey	1999,	13-17	
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importation	of	cereals	from	areas	like	Africa,	Sicily,	and	Egypt,	could	potentially	distort	the	
results	of	isotopic	studies	examining	Roman	migration149.	
	
In	their	discussions	of	the	different	grains	available	to	the	Roman	world,	the	authors	of	
antiquity	also	present	something	of	a	hierarchy	of	grains,	which	communicates	an	apparent	
social	and	economic	dimension	involved	with	the	eating	of	these	foodstuffs.	In	discussions	
of	grains	by	ancient	authors,	wheat	emerges	as	the	most	popular150.	Several	varieties	of	
wheat	were	available	to	the	Roman	people,	but	free-threshing	bread	wheat	appears	to	be	
the	most	valuable	and	desired.	This	type	of	wheat,	used	in	the	making	of	soft	white	breads,	
was	highly	praised	by	Pliny151,	but	its	limited	availability	made	it	somewhat	of	a	prestige	
item.	Barley	was	held	in	lower	regard	by	ancient	authors152.	It	was	not	viewed	as	nearly	as	
beneficial	or	enjoyable	to	eat,	and	its	association	with	gladiators	perhaps	diminished	its	
value	to	the	Roman	people153.	The	ranking	of	the	other	cereals	available	in	the	Roman	world	
(millet,	einkorn,	vetch,	emmer,	and	so	on)	is	unclear,	as	various	authors	order	them	
differently;	Galen	does	provide	an	overview	of	some	different	authors’	rankings	though154.		
	
Though	literary	sources	tend	to	emphasise	plant-based	foods,	they	also	attest	to	the	
presence	of	meat.	Celsus	provides	us	with	another	hierarchy	of	foods	according	to	which	
provide	the	most	nourishment,	or	in	his	words,	which	are	the	‘strongest’155.	The	meat	of	
domesticated	quadrupeds	was	considered	by	Celsus	to	be	the	‘strongest’,	with	cattle	and	
pig	being	considered	the	best	and	the	weakest	respectively.	Conversely,	Galen	suggests	that	
pork	is	more	nutritious	and	easily	digestible	than	beef,	citing	it	as	the	food	of	athletes	in	the	
introduction	to	his	third	book156.	Based	on	the	number	of	mentions	in	Roman	literature	
though,	pigs	seemingly	comprised	much	of	the	meat	in	diets.	Pliny	points	out	that	no	other	
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150	Wilkins	and	Hill	2006,	117	
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animal	provides	as	much	edible	material	as	pigs157,	which	Apicius	highlights	through	
numerous	pork-based	recipes158.	Goats	and	sheep	are	also	listed	as	meats	eaten	by	Romans,	
and	kids	and	lambs	seem	to	be	preferred159;	Columella	and	Galen	suggest	an	overall	disdain	
for	mature	goat	and	sheep	meat160.		Domestic	animals,	such	as	horses,	donkeys,	or	dogs,	
appear	nominally	in	the	literature,	and	appear	to	have	been	foods	eaten	in	desperate	times	
or	in	particular	regions161.	Wild	game	also	receive	mention	as	foodstuffs,	with	Galen	
specifying	hares,	venison,	foxes,	lions,	leopards,	and	bears.	In	fact,	larger	game	were	also	
categorised	by	Celsus	as	some	of	the	‘strongest’	food	items,	although	Celsus	still	considered	
domestic	quadrupeds	nutritionally	superior	as	they	possessed	more	fatty	meat162.		
	
Literary	sources	provide	a	somewhat	contradictory	view	of	aquatic	resources	in	the	Roman	
world.	Plutarch	suggested	that	fishing	was	a	detestable	activity	that	the	gods	looked	down	
upon	because,	unlike	hunting,	it	required	no	bravery	or	skill,	only	cunning163;	implying	that	
those	who	fished	(and	those	who	consumed	fish)	occupied	a	low	social	status164.	
Conversely,	Pliny	declares	fishing	a	leisure	activity	to	be	enjoyed	in	one’s	villa165.	This	
dissonance	about	the	act	of	fishing	is	also	prevalent	in	discussions	of	fish	as	a	food	item.	
Galen’s	examination	suggests	that	marine	fish	were	more	valued	than	their	freshwater	
counterparts	due	to	their	quality	and	the	reported	health	benefits	that	resulted	from	their	
ocean	environments166.	Galen’s	text	lists	mullet,	bass,	rock	fish,	flounder,	tuna,	as	well	as	
other	aquatic	species	including	oysters,	mussels,	crustaceans,	sharks,	dolphins,	rays,	and	
more167.	Apicius	provides	some	recipes	for	seafood,	with	molluscs,	shellfish,	and	
cephalopods	being	the	predominant	focal	ingredients168,	but	most	references	to	fish	are	
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found	in	recipes	for	sauces	for	fish	dishes169,	which	could	perhaps	intimate	a	certain	distaste	
for	the	natural	flavour	of	fish.		
	
5.2)	Archaeobotancial	Evidence	
Archaeobotanical	remains	have	been	used	by	scholars	to	indicate	the	plant-based	
components	of	Roman	diets.	Floral	remains	from	Pompeii	and	Herculaneum	reveal	the	
presence	of	fruits,	nuts,	cereals,	pulses,	herbs,	and	spices	(Figure	4)170.	Such	evidence	
conforms	to	the	principal	foods	highlighted	by	ancient	authors,	and	directly	suggests	the	
food	items	available	to	these	sites’	residents.	Additionally,	archaeobotanical	remains	at	sites	
in	Roman	Britain	(Silchester	and	London)	have	indicated	that	similar	types	of	plant	foods	
were	present	at	these	sites171.	Some	variation	in	the	available	plant	materials	can	be	seen	
when	comparing	these	sites,	but	this	is	likely	tied	to	these	sites’	local	ecology.	The	ubiquity	
of	certain	plant	items	across	varying	Roman	sites	strengthens	the	idea	of	a	“typical”	Roman	
																																																						
169	Apic.,	9.10-12,	10	
170	For	lists	of	the	individual	taxa	of	each	remain	listed	here	see	Murphy	2015;	Ciaraldi	2007;	
Robinson	and	Rowan	2015;	Rowan	2017	
171	Robinson	et	al.	2006;	Fuller	and	Stevens	2009	
	Figure	4:	Remains	from	the	Cardo	V	sewer	in	Herculaneum,	from	left	to	right:	top	–	
carbonised	Juglans	regia	shell,	mineralised	Vitis	vinifera,	carbonised	Vitis	vinifera,	
mineralised	Foeniculum	vulgare,	Papaver	somniferum;	bottom	–	mineralised	Olea	europaea	
seed,	Piper	nigrum,	Lens	culinaris,	Urtica	dioica	-		Rowan	2017	
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diet	and	highlights	the	role	that	these	foodstuffs	played	in	providing	nourishment	for	the	
Roman	people.			
	
Employing	archaeobotanical	evidence	in	the	study	of	Roman	diets	has	an	inherent	problem;	
that	is,	the	scarcity	of	certain	remains	in	the	archaeological	record.	This	can	be	exemplified	
by	examining	the	evidence	for	grains	at	the	Vesuvian	sites.	Several	investigations	
demonstrate	that	cereal	remains	are	greatly	underrepresented	compared	to	other	seeds	
and	plants172.	Furthermore,	Murphy’s	studies	indicate	that	cereal	remains	were	found	in	
greater	quantities	in	religious	contexts	than	in	domestic	settings173;	the	area	in	Pompeii	she	
refers	referred	to	as	the	Shrine	(XI.i.8)	featured	the	greatest	number	of	carbonised	grain	
fragments174.	This	paucity	is	likely	due	to	taphonomic	factors,	and	has	otherwise	been	
interpreted	as	the	relegation	of	cereal-processing	to	the	villae	rusticae175.	Most	botanical	
remains	present	in	these	studies	are	in	fact	fruit,	in	both	carbonised	and	mineralised	forms.	
Murphy	attributes	this	to	the	numerous	seeds	found	in	fruits,	careless	disposal	of	these	
remains,	and	their	ability	to	pass	through	the	human	digestive	system,	all	of	which	result	in	
them	being	preferentially	preserved176.	Another	aspect	to	consider	is	that	most	of	the	grains	
in	these	urban	centres	were	either	largely	ground	up,	or	arrived	at	the	site	as	flour;	such	
products	would	not	survive	in	the	archaeological	record.	The	complications	in	studying	
archaeobotanical	evidence	can	be	seen	across	the	discipline	though.	Excavators	have	noted	
the	difficulty	in	identifying	small	and	fragile	plant	remains	in	archaeological	record177.	
Additionally,	it	is	widely	acknowledged	that	previous	researchers	were	largely	disinterested	
in	archaeobotanical	evidence,	and	often	disregarded	it178.		
	
While	archaeobotanical	studies	are	useful	in	identifying	the	types	of	plant	foods	available	in	
the	Roman	world,	they	almost	certainly	cannot	be	used	to	specify	the	proportions	of	these	
foods	in	diets.	A	susceptibility	to	taphonomic	processes	and	general	issues	with	
																																																						
172	Robinson	and	Rowan	2015;	Ciaraldi	2007;	Murphy	2015;	Murphy	et	al.	2013	
173	Murphy	2015;	Murphy	et	al.	2013	
174	Murphy	2015,	110-111	
175	Robinson	and	Rowan	2015,	109-110;	Ciaraldi	2007,	157;	Murphy	2015,	116	
176	Murphy	2015,	119	
177	Richards	2002	
178	Day	2013	
	 -	36	-	
preservation,	difficulties	with	identifying	plant	materials	during	excavations,	and	past	
academic	disinterest	suggest	that	the	archaeobotanical	remains	available	to	us	almost	
certainly	do	not	represent	the	actual	contribution	of	plant	items	to	the	Roman	diet.	
Nevertheless,	they	do	perform	a	valuable	function	in	establishing	aspects	of	Roman	diets.		
	
5.3)	Faunal	Remains	
In	analysing	Roman	diet,	faunal	remains	also	play	a	significant	role.	Identifiable	remains	
indicate	the	type	of	fauna	present,	which	can	then	suggest	the	types	of	meat	available	for	
consumption.	Much	study	has	been	devoted	to	the	analysis	of	faunal	remains	from	Roman	
sites	and	three	species	dominate	the	results;	cattle,	sheep/goat,	and	pig179.	King’s	faunal		
																																																						
179	Sheep	and	goat	remains	prove	to	be	incredibly	similar	and	it	is	often	difficult	or	even	impossible	
to	distinguish	between	the	two.	The	relevant	literature	groups	the	two	animals	together,	and,	
therefore,	this	will	also	do	the	same.	
Figure	5:	Map	of	the	Roman	Empire,	with	triangle	graphs	representing	faunal	assemblages	from	the	
Roman	Imperial	period.	This	data	was	used	by	King	1999	to	study	ox,	sheep/goat,	and	pig	
consumption	in	Roman	diets	
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analysis	from	sites	across	the	Roman	world	shows	that	these	species’	prevalence	varied	
across	regions	(Figure	5)	180.	Pork	appears	to	have	been	the	prevailing	meat	source	around	
much	of	Italy,	and	King	attributes	this	to	pork’s	apparent	position	as	a	high-status	
foodstuff181.	The	Settefinestre	villa	site,	located	in	modern	Tuscany,	displays	intra-site	faunal	
variation,	with	greater	numbers	of	pig	remains	being	associated	with	the	site’s	higher-status	
individuals,	strengthening	King’s	line	of	reasoning182.	However,	the	prevalence	of	pig	
remains	appears	to	be	localised	to	Italy.	In	the	east	and	south	of	the	empire,	goat/sheep	
bones	predominate,	likely	owing	to	the	Hellenistic	influences	present	in	this	area,	although	
cattle	and	pig	did	contribute	to	diets	too183.	In	Germany	and	the	Gallic	provinces,	cattle	
remains	were	the	most	prevalent,	with	pig	bones	also	proving	quite	numerous.	However,	
while	sites	in	Britain	were	also	dominated	by	cattle	remains,	sheep/goat	are	seen	more	
frequently	than	pig.	King	attributes	this	regional	variation	to	two	primary	factors.	One	is	the	
strong	Roman	military	presence	in	these	areas.	According	to	Davies,	the	military’s	primary	
source	of	meat	was	cattle,	which	was	then	supplemented	by	other	meats	when	
necessary184.	The	significant	numbers	of	military	personnel	stationed	in	these	areas	
correlates	to	the	increased	numbers	of	cattle	remains	found	in	these	provinces,	contributing	
to	King’s	argument	that	such	locations	were	less	‘Romanised’	than	‘militarised’185.	The	
second	factor	affecting	the	faunal	remains	in	the	northern	and	western	Roman	world	is	local	
dietary	traditions.	The	variation	between	pig	and	goat/sheep	remains	has	been	interpreted	
as	“the	residual	components	of	pre-existing	indigenous	diets”,	which	were	sheep/goat-
based	in	Britain,	and	pig-based	in	Germany	and	Gaul186.			
	
The	analysis	of	faunal	remains	also	has	the	capacity	to	inform	us	about	the	age	of	an	animal	
at	its	time	of	death,	which,	as	noted	by	Cool,	affects	the	toughness	and	taste	of	meat187.	
Large	enough	samples	of	similarly	aged	fauna	could	indicate	particular	taste	preferences	in	
																																																						
180	King	1999,	188-189	–	“If	we	consider	the	Roman	Empire	as	a	whole,	the	dominant	characteristic	is	
one	of	dietary	regions	that	roughly	correspond	to	provinces,	but	also	to	climate/topographic	zones.”	
181	King	1999	
182	King	1988	
183	King	1999,	183-188	
184	Davies	1971	
185	King	1999	
186	King	1999,	182;	Cool	2006,	80-81	
187	Cool	2006,	85-89	
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certain	locations.	For	instance,	faunal	remains	from	Colchester	indicate	a	predilection	for	
younger	goats,	supporting	the	literary	evidence188.	In	the	case	of	cattle	and	goats,	older	
animals	would	likely	have	had	a	working	life	in	which	they	contributed	dairy	foodstuffs	
before	being	slaughtered189.		
	
The	presence	of	butchery	marks	on	faunal	remains	adds	yet	another	layer	of	information	for	
archaeologists	to	interpret.	Certain	cuts	of	meat	can	provide	information	about	the	diets	of	
different	social	classes;	MacKinnon’s	examination	of	animal	remains	at	Roman	sites	in	Italy	
analysed	butchery	marks	present	and	distinguished	this	information190.	Of	the	sites	
examined,	evidence	of	butchery	was	observed	at	only	a	third	of	them,	making	comparisons	
difficult191.	From	the	available	evidence,	similar	patterns	of	butchery	can	be	found	across	
the	cattle,	sheep/goat,	and	pig	remains.	In	all	cases,	butchery	marks	were	predominantly	
found	on	long	bones,	with	fairly	consistent	butchery	methodology	across	the	species;	
however,	some	differences	were	visible	in	pig	remains	due	to	more	of	the	animal	being	
edible192.	Additionally,	there	is	evidence	for	long	bones	being	chopped	along	the	shaft,	
indicating	the	removal	of	bone	marrow193.	Rural	and	smaller	urban	settlement	sites	
exhibited	the	greatest	variety	of	butchery	tools	used,	the	most	diverse	range	of	meat	cuts,	
and	the	largest	array	of	skeletal	elements	affected194.	MacKinnon	attributes	this	to	a	greater	
access	to	livestock	supply,	and	more	variety	in	butchery	techniques	outside	of	large	urban	
centres.	Alternatively,	the	narrower	butchery	pattern,	and	fewer	instances	of	affected	
skeletal	elements	in	larger	urban	areas	imply	more	anatomically-skilled	butchers	utilising	
more	cost-effective	techniques	to	preserve	premium	cuts	of	meat.	This	suggests	meat	
intended	for	markets	rather	than	just	for	simple	subsistence195.		
	
																																																						
188	Luff	1993	
189	Cool	2006,	85	
190	MacKinnon	2004	
191	MacKinnon	2004,	163	
192	MacKinnon	2004,	180;	Cool	2006,	80-82,	provides	a	discussion	of	the	three	main	Roman	meat	
sources’	weight	against	their	actual	meat	yield	and	demonstrates	that	pigs	produce	the	largest	
quantity	of	edible	material	
193	MacKinnon	2004,	166	
194	MacKinnon	2004,	163-171	
195	Peck	1986,	188-190	
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Whilst	pig,	cattle,	and	sheep/goat	appear	to	have	made	the	biggest	contributions	to	diet	in	
the	Roman	world,	other	faunal	remains	do	indicate	a	wider	variety	of	food	available,	albeit	
in	greatly	decreased	numbers.		At	Roman	sites	around	Nijmegen	(the	Netherlands),	
Lauwerier	observed	that	wild	game	(elk,	deer,	boar,	and	hare)	account	for	between	0	and	
3.5%	of	mammals	consumed196.	Cool	specifies	similar	results	in	Roman	Britain,	with	eight	of	
the	ten	sites	he	mentions	showing	deer	accounting	for	£5%	of	the	faunal	remains	
present197.	The	exceptions	to	this	are	both	military	forts,	and	Cool	suggests	that	their	
elevated	values	(only	11%	and	16%)	are	due	to	soldiers	engaging	in	recreational	hunting	
rather	than	hunting	for	subsistence.	The	few	remains	of	wild	game	that	are	found	indicate	
little	signs	of	butchery198.	
	
Fish	bones	reveal	yet	another	component	of	Roman	diets.	Both	marine	and	freshwater	
species	have	been	observed	at	Roman	sites,	corresponding	to	access	to	marine	and	
freshwater	locations.	Locker’s	faunal	analysis	of	British	sites	identified	82	species	of	fish;	
from	most	common	to	least	they	are	eels,	herring,	flounder,	cyprinid,	salmonoid,	flatfish,	
mackerel,	cod,	whiting,	pike/perch,	plaice,	and	mullet199.	Rowan’s	examination	of	
Herculaneum’s	Cardo	V	sewer	revealed	45	different	fish	species,	with	the	Sparidae	species	
(seabream	and	porgies)	being	the	most	represented,	followed	by	damsel	fish,	and	then	far	
lower	quantities	of	individual	species200.	This	data	suggests	that	Herculaneum	shows	far	
more	diversity	in	the	types	of	fish	present	than	any	one	site	in	Britain.		Few	parallels	can	be	
drawn	between	the	faunal	samples	from	these	sites,	leading	to	difficulties	in	interpreting	
the	presence	of	fish	in	diets.	The	only	visible	trend	suggests	that	urban	sites	feature	the	
highest	prevalence	of	fish	remains.		
	
Attempts	to	quantify	fish	contributions	to	the	Roman	diet	proves	problematic	due	to	
difficulties	in	identifying	fish	bones	from	excavations,	which	are	small,	brittle,	and	easily	
																																																						
196	Lauwerier	1986,	208	
197	Cool	2006,	112	
198	As	noted	at	the	Settefinestre	site;	MacKinnon	2004,	171	
199	Locker	2007,	146	
200	Rowan	2017,	327-328	
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missed201.	The	faunal	remains	present	likely	do	not	represent	the	total	available	evidence,	
meaning	that	they	do	not	accurately	reflect	the	role	of	fish	in	Roman	diets.	Therefore,	fish	
bone’s	usefulness	to	archaeologists	is	relegated	to	suggesting	available	foodstuffs.		
	
5.4)	Artistic	Evidence	
Food	and	dining	appear	as	common	motifs	in	Roman	artworks.	Much	like	literary	evidence	
they	can	indicate	the	types	of	foods	available	to	people	during	the	Roman	period.	The	2nd	
century	AD	asàrotos	òikos	mosaic	(the	“unswept	floor”),	which	decorated	the	dining	room	
floor	of	an	Aventine	Hill	villa	in	Rome,	proves	to	be	a	fascinating	piece	of	artwork	(Figure	6).	
Seeds,	plant	food	remains,	seafood	and	animal	bones	appear	as	the	waste	of	a	feast,	
suggesting	that	these	foods	were	available	for	consumption.	Artworks	from	Pompeii	and	
Herculaneum	feature	similar	foodstuffs,	and	many	of	these	pieces	have	been	found	in	the	
houses	of	wealthier	residents;	for	example,	the	House	of	Julia	Felix	(II.iv.3-12)	and	the	well-
known	upper	panels	of	the	fresco	in	the	tablinium	(Figure	7).		
	
	
	
																																																						
201	The	lack	of	evidence	in	this	area	is	lamented	upon	by	many	authors;	Davies	1971,	129;	Cool	2006,	
104;	Locker	2007,	141-142	
Figure	6:	Asàrotos	òikos	mosaic	detail:	Musei	Vaticani,	
viewed	2017,	
http://www.museivaticani.va/content/museivaticani/e
n/collezioni/musei/museo-gregoriano-
profano/Mosaico-dell-asarotos-oikos.html	
Figure	7:	Still	life	showing	fruit	bowl,	jar	of	wine,	jar	of	
raisins:	house	of	Julia	Felix,	Pompeii,	Etienne	1992	
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Interestingly,	Marzano	has	noted	that	Republican-	and	Imperial-era	mosaics	and	paintings	
from	Roman	North	Africa	focus	on	marine	scenes202.	These	incredibly	detailed	artworks	are	
beneficial	for	two	reasons.	Firstly,	they	depict	the	act	of	fishing,	which	demonstrates	how	
these	marine	resources	were	specifically	sourced.	Secondly,	their	detail	and	accuracy	allow	
researchers,	like	Marzano,	to	conclusively	identify	the	marine	species	depicted,	providing	
direct	indication	of	available	foodstuffs.	The	prevalence	of	marine	resources	in	North	
African	artworks	could	perhaps	imply	that	these	foodstuffs	were	more	valued	in	this	area	of	
the	empire	compared	to	others	(Figure	8).		
	
Artworks	also	offer	glimpses	into	the	settings	in	which	food	was	eaten,	with	dining	being	a	
popular	motif	in	Roman	art.	A	discussion	of	the	act	of	archaeological	evidence	for	the	act	of	
dining	falls	beyond	the	purview	of	this	thesis,	but,	Dunbabin	provides	an	excellent	
																																																						
202	Marzano	2013,	23	
Figure	8:	Fishing	scene	mosaic,	from	Hadrumentum,	3rd	century	AD,	Sousse	Museum:	Marzano,	
2013	
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discussion	of	its	representation	in	Roman	art203.	Dalby	also	discusses	the	artistic	evidence	in	
combination	with	literary	sources204.			
	
Artistic	evidence	has	some	value	for	dietary	studies,	but	its	contributions	to	this	area	must	
be	tempered	with	critical	thought.	While	the	foods	depicted	within	artworks	do	suggest	
foods	available	to	the	Roman	people,	they	portray	an	idealised	version	of	such	items.	
Furthermore,	such	artworks	are	often	associated	with	wealthier	Romans	and	it	is	necessary	
to	consider	that,	if	these	artworks	do	in	fact	convey	consumed	foods,	then	they	likely	
represent	the	diets	of	Roman	elites.		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
																																																						
203	Dunbabin	2003	
204	Dalby	2000,	243-257	
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6)	Isotopic	Studies	of	Roman	Diet	
The	isotopic	studies	discussed	in	this	chapter	represent	a	selection	of	currently	published	
research	in	this	area.	These	specific	analyses	have	been	selected	for	their	relevance	to	this	
thesis,	and	the	geographic	and	temporal	comparisons	they	provide	(Figure	9).			
	Figure	9:	Approximate	positions	of	the	sites	discussed	in	this	thesis:	1)	Isola	Sacra,	2)	Velia,	
3)	Leptiminus,	4)	Gloucestershire	
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6.1)	The	Isola	Sacra	Cemetery	
The	Isola	Sacra	site	(hereafter	IS)	is	a	cemetery	associated	with	Rome’s	major	harbour,	
Portus	Romae,	approximately	23km	from	the	city.	Portus	was	constructed	between	42	and	
64	AD,	but	was	ultimately	completed	in	112	AD.	The	port	acted	as	a	major	centre	of	
economy	and	trade	for	Rome,	and	therefore	saw	vast	quantities	of	foodstuffs	and	diverse	
peoples	move	through	it,	making	it	a	prime	location	for	isotopic	studies.	The	IS	cemetery	is	
located	on	a	man-made	island	that	was	the	result	of	dredging	a	canal,	and	stretches	1.5km	
along	the	ancient	road	between	Portus	and	Ostia.	It	was	utilised	from	the	1st-3rd	centuries	
AD	before	falling	into	disuse	and	ultimately	being	covered	by	encroaching	sand205.			
	
Prowse	et	al.’s	isotopic	analysis	of	the	cemetery	utilised	a	skeletal	sample	of	105	individuals,	
made	up	of	both	males	and	females	(and	individuals	who	could	not	be	sexed),	of	various	
ages	whose	femora	collagen	was	analysed.	These	individuals	were	compared	to	the	remains	
of	14	adults	from	a	burial	site	uncovered	by	the	Azienda	Nazionale	Autonoma	delle	Strada	
(ANAS),	a	cemetery	unearthed	by	road	construction	approximately	20km	away	from	IS206.	
The	remains	of	seven	different	animal	species	present	at	the	cemetery	were	also	analysed	
to	establish	the	isotopic	values	of	fauna	available	for	consumption.	Furthermore,	samples	of	
garum	that	had	been	recovered	from	excavations	at	Olbia,	Sardinia,	and	Grado,	Italy	were	
also	isotopically	analysed207.		
	
Bone	collagen	values	ranging	from	d13C	-19.7‰	to	-17.8‰,	and	d15N	7.5‰	to	14.4‰	were	
reported	in	the	humans	from	IS208.	These	ranges	are	consistent	with	diets	based	on	
terrestrial	C3	plants	and	contributions	from	foods	with	significant	d15N	values.	If	individuals’	
daily	protein	was	being	predominantly	obtained	from	terrestrial	animals	or	cereals209,	d15N	
																																																						
205	Prowse	et	al.	2004,	260	
206	Prowse	et	al.	2004,	262:	according	to	the	authors,	it	was	“…associated	with	a	small	rural	centre	of	
farmers;	the	age	and	sex	distribution	of	this	sample	is	not	known,	but	all	are	adults”	
207	The	samples	were	provided	by	B.	Wilkens	of	the	University	of	Sassari,	Sardinia.	Ten	samples	were	
used:	1	was	from	a	2nd	century	AD	African	amphora;	2	and	3	were	from	local	4th-3rd	century	BC	
amphorae	also	at	Olbia;	4-10	were	from	amphorae	recovered	from	a	2nd	century	AD	shipwreck	close	
to	Grado:	Prowse	et	al.	2004,	262	
208	Prowse	et	al.	2004	263	
209	Prowse	et	al.	2004,	267-268,	for	a	list	of	the	present	fauna’s	isotopic	values	
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values	would	be	much	lower	than	observed210;	therefore,	they	are	likely	caused	by	the	
ingestion	of	higher-trophic	level	marine	protein	sources	(Figure	10)211.		
	
Figure	10:	Isotopic	data	from	Isola	Sacra:	à	=	Isola	Sacra	resident,	+	=	Mediterranean	fish,	•	=	
non-Mediterranean	fish,	 	=	ANAS	residents,	D	=	garum.	The	oval	section	bordered	by	
segmented	lines	in	the	bottom	left	of	the	graph	is	indicative	of	a	terrestrial	meat-based	diet,	
according	to	the	authors:	Prowse	et	al.	2004.	The	bracketed	letters	on	the	x	and	y	axes	refer	
to	the	isotopic	standards	used:	AIR	is	atmospheric	air,	and	PDB	is	Pee	Dee	Belemnite	
	
This	difference	is	highlighted	by	Prowse	et	al.	through	the	comparison	of	their	results	with	
other	isotopic	analyses	from	prehistoric	sites	around	the	Mediterranean212;	the	IS	bone	
collagen	data	represents	a	stronger	and	more	varied	influence	of	marine	resources	than	the	
other	sites	studied.	Interestingly	though,	the	isotopic	results	of	certain	individuals	from	
																																																						
210	Abdel-Aal	and	Hucl	2002	
211	Prowse	et	al.	2004,	270	
212	Lubell	et	al.	1994;	Papathanasiou	et	al.	2000;	Richards	and	Hedges	1999;	Richards	and	van	Klinken	
1997	
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studies	at	the	Roman-period	site	of	Poundbury,	England,	are	analogous	to	the	IS	results213.	
Richards	et	al.,	suggested	that	these	individuals	at	Poundbury,	who	were	interpreted	as	
elites	based	on	their	interment	style,	had	diets	with	contributions	from	marine	proteins214.	
Richards	et	al.’s	interpretation	could	suggest	that	the	sample	from	the	IS	cemetery	also	
represents	wealthier	members	of	Roman	society,	and	given	this	and	the	site’s	location	and	
function,	Prowse	et	al.,	concede	that	this	may	be	the	case215.	However,	the	authors	of	this	
paper	are	unable	to	substantiate	this	claim	as	they	provide	no	information	about	the	graves	
of	the	sample	they	investigated.	IS	contains	a	range	of	tombs,	from	simple	internments	to	
lavish	multi-story	complexes,	with	a	third	of	the	discovered	funerary	monuments	being	
vault	tombs216.	Integrating	burial	data	would	have	been	a	very	simple	way	to	strengthen	or	
refute	their	hypothesis,	although	McDonnell	cautions	against	inextricably	linking	tomb	
complexity	and	monumentality	with	the	owner’s	wealth217.	
	
A	subsequent	study	by	Prowse	et	al.	examined	these	remains	to	characterise	dietary	
variation	based	on	sex	and	age.	Although	the	differences	were	not	large,	patterns	in	the	
isotopic	data	revealed	that	women	had	lower	carbon	and	nitrogen	values	than	men,	which	
the	authors	interpreted	as	less	access	to	marine	resources218.	Subadults’	diets	were	found	
to	be	depleted	in	carbon	and	nitrogen	isotopes	compared	to	adults	in	the	sample,	
suggesting	their	diet	was	more	heavily	plant-based,	and	lacking	in	marine	resources219.	
The	sampled	individuals	from	the	ANAS	site	also	provide	evidence	of	dietary	variation,	with	
two	distinct	clusters	of	values	present	in	the	results.	One	group	demonstrates	isotopic	
values	that	indicate	terrestrial-based	diets	(consistent	with	their	interpretation	as	lower-
class,	rural	workers),	while	the	other	demonstrates	isotopic	distributions	more	in-line	with	
the	values	seen	at	IS220.	Again,	this	could	be	due	to	socioeconomic	factors;	however,	Prowse	
et	al.	suggest	that	it	might	indicate	workers	moving	back	and	forth	between	the	coast	and	
																																																						
213	Richards	et	al.	1998	
214	Richards	et	al.	1998,	1250	
215	Prowse	et	al.	2004,	270	
216	McDonnell	2014,	277,	279	
217	McDonnell	2014,	279	
218	Prowse	et	al.	2005,	9	
219	Prowse	et	al.	2005,	10-11	
220	Prowse	et	al.	2004,	270-271	
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rural	towns.	Regardless,	the	variation	between	IS	and	ANAS	proves	interesting	as	it	occurs	
within	such	a	relatively	small	geographic	area.		
Through	this	study,	Prowse,	et	al.	have	shown	that	the	sampled	individuals	from	the	IS	site	
consumed	diets	based	on	terrestrial	plants,	but	with	contributions	from	higher-trophic	level	
marine	resources.	Given	the	association	of	the	cemetery	to	seaside	settlements,	the	
utilisation	of	marine	resources	makes	sense.	The	comparisons	with	the	perceived	higher-
class	diet	of	residents	of	the	Poundbury	site,	and	the	economic	prosperity	of	Portus,	have	
seen	the	authors	of	this	paper	suggest	that	this	dietary	pattern	might	signify	people	
belonging	to	the	upper-echelons	of	Roman	society.	However,	Portus’	proximity	to	the	coast	
seems	to	be	a	more	pragmatic	rationale	for	increased	fish	consumption	amongst	its	
population.		
6.2)	Velia,	Italy	
Velia	was	a	port	and	trading	centre	that	was	first	established	by	Greek	settlers	in	the	6th	
century	BC	before	coming	under	Roman	control	in	the	late	3rd	century	BC.	It	is	located	on	
the	west	coast	of	Italy,	south	of	modern	Salerno.	Throughout	its	history,	Velia	acted	as	a	
thriving	port221.	It	has	been	the	site	of	much	archaeological	investigation,	and	in	the	process	
of	excavation	a	necropolis	was	uncovered.	The	grave	site	covers	a	large	area	(approximately	
0.5ha),	and	contains	the	remains	of	230	individuals	who	had	been	interred	in	different	
manners.	The	archaeological	materials	present	in	these	burials	suggest	that	the	site	was	in	
use	from	the	1st-2nd	centuries	AD.	For	these	reasons,	Velia	makes	for	a	useful	comparison	to	
the	IS	site,	which	is	located	approximately	400km	to	the	northwest.		
	
Craig	et	al.,	conducted	isotopic	analysis	on	119	adult	human	remains	from	the	necropolis	at	
Velia,	with	the	intent	to	study	the	signs	of	diet	visible	in	these	bones.	Collagen	was	
extracted	from	the	femora	of	these	individuals,	as	in	Prowse	et	al.’s	study.	The	remains	of	
animals	found	at	the	necropolis	were	also	analysed	to	establish	values	for	consumed	faunas	
well	as	several	bone	samples	from	domestic	settings	outside	of	the	burials	grounds222.		
																																																						
221	Craig	et	al.	2009,	574	
222	Craig	et	al.	2009,	574;	no	exact	location	or	time	period	for	these	remains	is	given,	although	it	is	
assumed	that	they	are	coeval	to	the	animal	and	human	remains	from	the	burial	ground	
	 -	48	-	
Of	the	119	femora	used	in	the	investigation,	Craig	et	al.	obtained	isotopic	values	for	117	
individuals.	The	d13C	values	are	all	tightly	distributed	between	-20‰	and	-18.7‰,	but	the	
d15N	values	range	from	6.4‰	to	14.1‰223.	Statistical	analysis	demonstrated	that	the	
isotopic	values	reveal	two	distinct	clusters	of	data,	identified	as	Group	I	and	Group	II	(Figure	
11).	Group	I	(n=100),	containing	52	males,	45	females,	and	3	of	indeterminate	sex,	recorded	
d13C	values	between	-20‰	and	-19‰,	and	d15N	values	from	6.4‰	to	9.6‰.	Group	II	(n=17),	
which	contained	11	males,	4	females,	and	2	of	indeterminate	sex,	featured	similar	d13C	
values	between	-19.8‰	and	-18.8‰,	but	greater	d15N	values	ranging	from	9.6‰	to	
14.1‰224.		
																																																						
223	Craig	et	al.	2009,	578	
224	Craig	et	al.	2009,	578	
Figure	11:	The	isotopic	data	from	Velia.	The	dietary	variation	between	Group	I	and	II	are	
more	easily	visible	in	the	graph:	Craig	et	al.	2009	
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Craig	et	al.’s	analysis	of	the	remains	suggests	that	neither	the	style	of	burial,	nor	age	at	
death,	significantly	factored	into	observed	variations	in	isotopic	values,	but	that	sex	did.	On	
average,	males	appear	to	have	slightly	higher	d13C	and	d15N	values	than	females.	This	
pattern	was	apparent	in	both	Group	I	and	II,	indicating	that	each	was	consuming	slightly	
different	diets.	The	difference	between	the	two	sexes	can	be	attributed	to	males	consuming	
food	with	increased	trophic	levels	(prestige	foodstuffs);	Craig	et	al.	state	that	this	would	not	
be	unexpected	in	the	Roman	world225.	These	differences	could	also	reflect	contemporary	
medical	thinking.	Galen’s	Hippocratic-based	views	on	the	bodily	humors	characterised	men	
as	“dry”	and	women	as	“wet”;	fish,	an	inherently	“wet”	food,	would	balance	out	men’s	
“dry”	nature,	but	could	lead	to	imbalances	in	women,	according	to	contemporary	medical	
thought226.			
	
While	the	differences	between	the	sexes	are	suggestive,	the	variation	in	diet	between	the	
two	identified	groups	proves	to	be	more	interesting.	The	isotopic	values	for	Group	I	suggest	
a	predominantly	cereal-based	diet,	containing	some	terrestrial	meat	consumption,	and	
minimal	fish	contributions227.	Conversely,	Group	II’s	values	indicate	a	diet	consisting	of	
fewer	plants	and	far	greater	contributions	from	fish.	The	discrepancy	between	the	two	
groups	cannot	be	explained	by	the	difference	between	male	and	female	diets	though,	and	
as	already	established,	social	status	(as	suggested	by	burial	style)	nor	age	at	death	are	
responsible	either.	While	Craig,	et	al.	suggest	that	the	Group	II’s	different	diet	could	be	the	
result	of	migrants	moving	into	the	area,	they	also	suggest	that	higher	levels	of	fish	or	meat	
consumption	could	be	occupation-related228.			
	
A	subsequent	study	by	Crowe	et	al.	has	analysed	the	isotopic	data	from	Velia,	as	well	as	
Portus,	and	compared	the	inferred	diets	with	the	prevalence	of	a	medical	condition	called	
external	auricular	exostosis	(EAE)229.	This	condition	causes	an	abnormal	bony	growth	to	
																																																						
225	Craig	et	al.	2009,	580	
226	Oribasius,	Liber	Incertus,	21.1-3;	Rufus,	20.1-2,	13,	17;	Mattern	2008	provides	further	discussion	
227	Craig	et	al.	2009,	579:	it	is	also	noted	that	narrowing	down	more	specific	food	items	(e.g.	fruits,	
legumes,	nuts,	etc.)	is	not	possible	due	to	a	lack	of	archaeobotanical	remains	associated	with	the	site	
228	Craig	et	al.	2009,	580:	the	authors	do	admit	that	have	no	evidence	to	substantiate	this	migrant	
claim,	but	rather	are	just	suggesting	it	as	an	alternative	hypothesis,	and	highlight	it	as	an	area	worth	
investigation	with	strontium	and	oxygen	isotope	analysis	
229	Crowe	et	al.	2010	
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develop	within	the	inner	ear	meatus,	and	is	triggered	by	habitual	exposure	to	cold	water	
over	extended	periods	of	time;	it	has	been	found	to	occur	in	human	remains	where	cold	
water	exposure	was	likely230.	Crowe	et	al.	carried	out	tests	on	97	individuals	from	Craig	et	
al.’s	study	of	Velia	(51	male,	46	female)	with	at	least	one	observable	meatus,	and	found	that	
EAE	was	present	in	18	of	the	studied	males	(35.3%	of	the	male	sample),	but	absent	in	all	
females231.	The	individuals	that	possessed	EAE	were	also	found	to	have	much	higher	
nitrogen	isotope	values	than	non-affected	individuals,	indicating	significant	proportions	of	
fish	in	their	diets;	66%	of	the	males	in	Velia’s	Group	II	exhibited	EAE.	Given	that	EAE	is	a	
pathological	marker	of	long-term	water	exposure	that	was	only	observed	in	males,	and	
these	males	were	consuming	fish	in	their	diets,	Crowe	et	al.	reasonably	argue	that	these	
factors	are	occupational	indicators	and	suggest	that	they	likely	identify	fisherman;	however,	
the	same	logic	could	indicate	other	maritime-related	occupations,	such	as	sailors	or	
maritime	traders232.	It	is	worth	considering	if	the	Group	II	females’	fish	consumption	could	
possibly	be	explained	by	familial	connections	to	those	males	involved	in	maritime	
occupations;	further	study	and	the	integration	of	other	forms	of	evidence	would	be	
necessary	to	investigate	this	though.		
	
The	isotopic	analyses	conducted	at	Velia	have	revealed	that	there	are	two	distinct	dietary	
patterns	visible.	One	is	based	on	C3	plants,	with	some	contribution	from	terrestrial	meats,	
and	nominal	amounts	of	marine	fish.	The	other	again	indicates	C3	plants,	but	shows	that	fish	
are	more	abundant.	Though	minor	variations	in	diet	were	seen	between	the	sexes,	the	
presence	of	EAE	in	a	significant	number	of	individuals	with	higher	nitrogen	diets	suggest	
that	this	difference	is	likely	occupation-related.		
	
6.3)	Leptiminus,	Tunisia	
Leptiminus	was	an	ancient	Roman	port	in	Tunisia	(modern	Lamta).	Its	access	to	the	
Mediterranean	coast	meant	that	it	was	an	important	regional	port	and	much	trade	and	
economic	activity	occurred	there233.	Multiple	excavations	have	occurred	at	Leptiminus	over	
																																																						
230	Crowe	et	al.	2010,	356;	Filipo	et	al.	1982;	Okumura	et	al.	2007	
231	Crowe	et	al.	2010,	359	
232	Crowe	et	al.	2010,	361-364	
233	Keenleyside	et	al.	2009,	51-52	
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the	years	and	several	burial	sites	have	been	uncovered.	These	have	been	named	Sites	10,	
200,	250,	and	304,	and	collectively	they	span	from	the	from	the	2nd-5th	century	AD.	Several	
different	burial	styles	have	been	observed	in	these	grave	sites,	which	have	been	interpreted	
as	evidence	of	both	high	and	low	status	inhumations234.		
	
Kennleyside	et	al.	performed	isotopic	studies	on	the	collagen	from	99	rib	and/or	long	bone	
fragments	that	had	been	collected	from	the	four	burial	sites.	The	human	remains	represent	
16	males,	21	females,	and	62	of	indeterminate	sex,	of	which	35	are	classified	as	sub-adult	
(defined	as	younger	than	18),	63	are	between	18	and	50	years	old,	and	one	individual’s	age	
remains	unknown235.	As	is	standard	practice,	faunal	remains	representing	8	different	animal	
species	were	also	analysed	to	establish	their	isotopic	values.	The	data	gat	reveals	much	
about	the	diet	of	the	port’s	residents.	The	isotopic	values	found	in	bone	collagen	ranged	
from	-19.5‰	to	-16.5‰	for	d13C,	and	from	8.4‰	to	17.6‰	for	d15N,	which	is	a	much	greater	
variability	(Figure	12).	These	collagen	values	suggest	that	C3	plant	foodstuffs	were	a	primary	
component	of	the	population’s	diet,	but	also	that	a	large	portion	of	these	residents’	dietary	
protein	intake	was	being	obtained	from	fish	quite	high	on	the	food	chain236.		
	
	
																																																						
234	These	included	amphorae,	water	jug,	pit,	rubble	covered,	and	pitched	stone	burials,	stone	and	tile	
slab	coverings,	and	wooden	coffins		
235	Keenleyside	et	al.	2009,	55	
236	Keenleyside	et	al.	2009,	59	
	Figure	11:	Human	and	faunal	isotope	values	for	Leptiminus.	The	abundance	of	high	
nitrogen	isotope	values	is	indicative	of	significant	fish	consumption:	Keenleyside	et	al.	
2009	
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Keenleyside	et	al.	have	been	quite	thorough	in	their	examination	and	attempted	to	analyse	
dietary	variation	through	sex,	age,	burial	type,	and	temporal	period.	No	significant	
difference	between	male	and	female	isotope	values	was	found,	indicating	that	any	dietary	
differences	that	existed	were	isotopically	indistinguishable,	or	that	males	and	females	were	
consuming	the	same	foods.	Regarding	age	differences,	differences	were	observed	between	
the	adult	and	sub-adult	groups,	with	some	younger	children	possessing	higher	nitrogen	
values	than	the	adult	female	mean.	Breast	milk’s	chemical	composition	reflects	a	mother’s	
nitrogen	isotope	levels,	and	children	consuming	this	milk	would	have	d15N	values	
approximately	3‰	higher	than	their	mothers’237.	Breastfeeding	would	explain	these	
children’s	increased	nitrogen	values,	and	the	overall	nitrogen	level	decrease	in	children	
older	than	3	indicates	weaning	was	complete	by	this	age238.	Though	different	methods	of	
burial	were	observed	no	discernible	variation	could	be	found	in	the	isotope	results	from	the	
different	styles.	Keenleyside	et	al.	suggest	that	this	indicates	that	either	grave	style	is	not	
representative	of	socioeconomic	status,	or	that	diet	in	Leptiminus	appears	to	be	
homogenous	to	a	certain	extent239.	The	only	significant	differences	visible	isotopically	
occurred	between	temporal	periods.	The	data	from	burials	in	Site	250	reflects	greater	fish	
consumption	occurring	in	the	5th	century	AD	than	the	period	preceding	it.	However,	given	
the	small	sample	size	from	this	site,	the	growing	quantity	of	fish	in	the	diet	of	Leptiminus’	
5th	century	residents	cannot	be	accurately	explained240.		
	
The	residents	of	Leptiminus	had	diets	that	consisted	of	terrestrial	plant	foods	and	significant	
quantities	of	higher-trophic	fish,	according	to	the	isotopic	values.	No	significant	variation	in	
isotopic	values	could	be	explained	by	sex,	age,	or	burial	style,	however,	it	was	apparent	that	
increased	amounts	of	fish	were	being	consumed	in	later	centuries.	None	of	the	factors	
mentioned	above	gave	conclusive	evidence	to	explain	the	increase	of	marine	protein	in	
residents’	diets.	
																																																						
237	Herrscher	et	al.	2017;	Tsutaya	and	Yoneda	2015	
238	Dupras	et	al.	2001	provides	an	isotopic	analysis	of	a	Roman	cemetery	at	Dakhleh	Oasis	in	Egypt,	
which	investigated	breastfeeding	and	weaning	practices;	its	findings	further	suggest	that	weaning	
was	completed	by	approximately	3	years	old		
239	Keenleyside	et	al.	2009,	61	
240	Keenleyside	et	al.	2009,	61:	an	increase	in	fish	consumption	could	perhaps	be	linked	to	the	spread	
of	Christianity	in	the	region	
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6.4)	Gloucestershire,	Britain	
Relatively	shortly	after	the	invasion	of	Britain	in	43	AD,	the	Romans	established	a	military	
fort,	Glevum,	in	50	AD	(modern	Gloucester).	Eventually	it	became	a	settlement	for	Roman	
veterans,	and	by	the	end	of	the	2nd	century	AD	had	transformed	into	a	major	urban	centre.	
Although	it	was	not	on	the	sea,	Gloucester	was	able	to	benefit	from	maritime	trade	via	an	
estuary	that	connected	the	site	to	the	ocean,	approximately	30km	downriver241.	The	
countryside	surrounding	the	urban	centre	featured	several	Roman	villas,	and	many	pre-
Roman	farmsteads.		
	
An	isotopic	analysis	of	skeletal	remains	associated	with	the	Gloucestershire	area	was	
undertaken	by	Cheung	et	al.	with	the	intention	of	studying	dietary	variation242.	To	do	so,	
bone	collagen	from	78	individuals	from	the	area	was	subjected	to	isotopic	analysis.	32	
samples	were	obtained	from	a	Roman	cemetery	associated	with	the	urban	centre	of	
Gloucester,	utilised	from	the	1st-4th	centuries	AD.	The	cemetery	contained	both	individual	
inhumations	and	a	mass	grave.	Most	remains	sampled	are	from	the	individual	burials,	
although	inconsistencies	within	the	paper	make	it	difficult	to	specify	exactly	how	many243.	
The	other	46	samples	were	sourced	from	two	rural	cemeteries	within	the	greater-
Gloucestershire	area.	The	cemetery	at	Horcott	Quarry	provided	22	samples,	while	the	other	
24	were	from	the	Cotswold	Community	cemetery.	Both	sets	of	remains	were	dated	to	from	
the	2nd-4th	centuries	AD.	No	faunal	remains	were	available	for	analysis	so	samples	from	
Gloucester	and	Cirencester	(another	urban	centre	near	Gloucester)	were	used244.		
	
At	the	Gloucester	site	we	see	d13C	values	between	-20.8‰	and	-19‰,	and	d15N	values	from	
8.7‰	to	12‰	(Figure	13).	These	values	resemble	those	observed	at	IS	and	suggest	a	plant-
																																																						
241	Cheung	et	al.	2012,	61-62	
242	Cheung	et	al.	2012	
243	Cheung	et	al.	2012,	65-67:	in	their	methodology	section,	the	authors	specify	that	22	remains	
came	from	the	individual	burials,	with	5	from	the	mass	grave,	and	another	5	being	included	from	a	
previous	study	by	Chenery	et	al.	2010;	however,	the	data	in	the	tables	they	provide	does	not	
correspond	to	these	figures.	Further	confusion	is	caused	by	the	different	sample	IDs	used	by	the	
different	researchers.	Cheung	et	al.’s	paper	would	benefit	greatly	from	more	clarification	and	by	
specifying	which	samples	were	taken	from	Chenery	et	al.’s	research	
244	Chenery	et	al.	2010;	Cummings	2008	
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based	diet	with	contributions	from	marine	resources245.	Horcott	Quarry	registered	d13C	
values	between	-20.7‰	and	-19.6‰,	and	d15N	values	between	7.8‰	and	11‰.	The	
Cotswold	Community	burial	site	saw	very	similar	isotopic	ranges;	-21.2‰	to	-19.8‰	for	
d13C,	and	7.3‰	to	11.3‰	for	d15N.	Again,	carbon	values	reflect	C3	plant-based	diets.	
However,	the	nitrogen	values	from	these	sites	are	overall	lower	than	those	from	Gloucester,	
corresponding	with	terrestrial	protein	consumption.	Chenery	et	al.’s	study	of	the	mass	grave	
at	Gloucester	revealed	approximately	the	same	carbon	and	nitrogen	isotope	values;	
however,	they	state	that	this	infers	a	C3	plant-based	diet	“with	a	relatively	large	contribution	
from	[terrestrial]	animal	protein”246.	Given	some	of	the	higher	nitrogen	values	observed	in	
other	studies,	this	interpretation	seems	inaccurate,	and	neglects	contributions	from	marine	
resources.	
	
	
Figure	12:	Human	and	faunal	isotope	data	from	Gloucestershire:	Cheung	et	al.	2012	
	
																																																						
245	Cheung	et	al.	2012,	66	
246	Chenery	et	al.	2010:	highlighting	how	subjective	the	interpretation	of	similar	datasets	can	be	
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Regarding	the	different	burial	sites,	Gloucester	demonstrated	more	variation	than	its	rural	
counterparts.	Males	were	found	to	have	greater	carbon	values	than	females,	whereas	the	
individuals	deposited	in	single	graves	were	found	to	have	greater	nitrogen	values	than	those	
in	the	mass	grave.	Single	graves	might	contain	wealthier	individuals	who	would	be	able	to	
afford	more	nitrogen-enriched	foods	than	those	buried	in	the	mass	grave.	Further	
differences	were	observed	i	between	the	different	categories	of	burial	orientations,	and	
burial	positions.	Although	these	variances	proved	to	be	statistically	significant,	they	tended	
to	be	quite	small	(half	a	permil),	so	this	significance	likely	reflects	the	small	sample	size.	
Conversely,	very	few	differences	were	visible	at	the	two	rural	sites	examined;	no	difference	
was	apparent	based	on	sex	or	deposition	method.	Like	Gloucester	though,	statistically	
significant	differences	could	be	seen	between	different	burial	orientations	and	positions,	
but	this	is	also	likely	due	the	small	sample	size247.	The	author’s	choice	to	analyse	isotopic	
variation	based	on	burial	position	and	orientation	rather	than	age-based	variation	is	curious,	
as	age-based	dietary	differences	have	been	noted	in	previous	isotopic	studies248,	and	prove	
to	be	a	more	likely	source	of	distinction.	
	
6.5)	Inter-Site	Variation	
The	sites	discussed	all	displayed	differing	isotope	values,	suggesting	variations	in	elements	
of	diets.	Across	all	samples,	d13C	values	indicated	that	C3-based	foodstuffs	acted	as	a	basic	
component	in	Roman	diets.	Varying	nitrogen	values	prove	to	be	the	more	interesting	
aspects	of	these	studies.	IS	and	Gloucestershire	exhibit	nitrogen	levels	indicative	of	
contributions	from	both	terrestrial	and	marine	animal	proteins.	Group	II	at	Velia	has	similar	
nitrogen	values	to	those	found	at	IS	and	Gloucestershire,	indicating	a	comparable	diet.	
Group	I	exhibited	lower	nitrogen	values,	suggesting	little	to	no	dietary	contributions	from	
marine	resources.	The	Leptiminus	sample	features	the	most	enriched	nitrogen	levels,	
revealing	significant	consumption	of	higher-trophic	marine	resources.	Given	that	each	of	the	
studied	sites	were	either	ports	or	had	access	to	marine	resources,	it	is	interesting	to	note	
the	variation	in	nitrogen	calues	and	the	differing	marine	resource	consumption	these	
suggest.	Isotopic	values	at	the	studied	sites	also	differed	to	varying	extents	based	on	sex,	
																																																						
247	Chenery	et	al.	2010,	69	
248	Prowse	et	al.	2005	and	Keenleyside	et	al.	2009	for	instance.		
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age,	and	burial	style.	However,	due	to	the	authors’	inconsistent	analytical	approaches,	it	is	
difficult	to	discuss	more	in-depth	variation.	The	only	similarity	visible	was	that	at	IS,	Velia,	
and	Gloucestershire,	men’s	isotopic	values	implied	that	they	were	eating	a	more	marine	
resource-heavy	diet,	which	could	reflect	contemporary	medical	beliefs,	or	wealth-	or	
occupation-based	diets.	
	
6.6)	Comparisons	between	evidence	
As	discussed	in	the	previous	chapter,	multiple	sources	of	evidence	have	presented	different	
views	of	the	Roman	diet,	and	when	considered	individually,	each	presents	a	slightly	
different	image.	Literary	sources,	with	an	obvious	bias	towards	wealthier	Romans,	depict	an	
enormous	variety	of	foods,	methods	of	preparation	and	presentation,	opinions	about	food	
groups,	and	their	benefits.	Archaeobotanical	evidence	indicates	the	presence	of	plant	foods	
and	their	derivatives,	but	is	limited	by	these	materials’	inability	to	be	preserved.	Faunal	
remains	similarly	indicate	the	presence	of	animal	products	in	the	diet,	and	cuts	of	meat	
eaten;	but	they	do	suffer	from	preservation	issues	like	those	of	archaeobotanical	evidence,	
especially	fish	remains.	Artwork,	like	literary	evidence,	provides	a	biased	indication	of	foods	
eaten	by	Romans.	When	combined,	these	sources	suggest	a	diet	mainly	comprised	of	
cereals,	legumes,	fruits,	vegetables,	olive	oil,	wine,	with	contributions	from	meat,	animal	
products,	and	seafood.	Furthermore,	this	evidence	suggests	some	variation	based	on	
geographic	location,	socioeconomic	status,	and	sex.		
	
The	isotopic	data	collected	from	the	sites	discussed	suggests	that	the	dietary	basis	of	these	
populations,	regardless	of	location,	status,	or	sex,	were	plant-based	foods.	The	reported	
carbon	values’	tendency	to	cluster	around	-20‰	indicates	that	C3	plants	formed	that	major	
component	of	diets,	and	the	varied	geographic	locations	of	the	sites	studies	seem	to	suggest	
that	this	was	a	common	pattern	across	the	Roman	world.	This	data	is	consistent	with	the	
interpretation	of	the	other	forms	of	evidence	discussed.	The	nitrogen	isotope	data,	
however,	presents	a	different	reading	of	Roman	diet.	At	these	sites,	marine	resources	
appear	to	have	played	a	more	significant	role	in	diets	than	traditional	interpretations	
suggest.	The	increased	nitrogen	values	observed	suggest	habitual	consumption	of	higher-
trophic	fish,	as	solely	garum	(which	is	made	with	lower-trophic	fish)	would	result	in	much	
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lower	nitrogen	values.	The	sites	analysed	all	had	greater	access	to	marine	resources	than	
many	sites	in	the	Roman	world,	and	so	the	presence	of	fish	in	residents’	diets	is	not	that	
astounding.	However,	the	variation	in	fish	consumption	between	sites	proves	to	be	very	
interesting,	particularly	for	Velia	and	Leptiminus,	and	integrating	other	sources	of	evidence	
provides	possible	explanations	for	these	variations.	The	prevalence	of	EAE	in	individuals	
with	enriched	nitrogen	values	at	Velia	indicates	that	increased	fish	consumption	might	have	
been	linked	to	occupation.	In	considering	the	popularity	of	fish	and	fishing	scenes	in	artwork	
from	Roman	North	Africa249,	and	long-standing	cultural	practices	of	fish	consumption	in	the	
region250,	the	reported	nitrogen	values	from	Leptiminus	support	the	idea	of	the	importance	
of	fish	in	diets	in	Roman	North	Africa.		
	
While	isotopic	data	reflects	direct	food	consumption,	it	is	important	to	understand	that	the	
results	it	provides	by	themselves	are	not	enough	to	adequately	depict	past	Roman	diets.	
Being	able	to	source	protein	contributions	to	diet,	and	identifying	the	plant	categories	
present	facilitates	a	level	of	analysis	not	possible	with	other	forms	of	evidence.	However,	
this	material	can	only	contribute	so	much	to	our	understanding	of	the	past.	Other	forms	of	
evidence	are	needed	to	provide	archaeologists	with	the	most	comprehensive	understanding	
of	past	lives.	These	are	necessary	to	grasp	the	social,	economic,	and	religious	aspects	of	
food	in	the	ancient	world.		
	
	
	
	
	
	
	
	
	
	
																																																						
249	Marzano	2013,	23-24	
250	Keenleyside	et	al.	2009,	53	
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7)	Evidence	for	Migration	
7.1)	Literary	Evidence	
Literary	evidence	has	been	used	as	the	basis	for	much	of	our	knowledge	of	the	past	Roman	
world,	as	shown	regarding	studies	of	Roman	diet.	But	concerning	migration,	ancient	
authors’	references	tend	to	be	brief	and	insubstantial.	These	passages	have	been	used	in	
two	ways	by	modern	scholars:	to	provide	evidence	for	migrants’	presence	in	Rome,	and	to	
indicate	the	results	of	their	presence.	One	of	the	more	widely	quoted	passages	used	to	
identify	migrants	comes	from	Livy:	‘Back	then	the	city	was	already	burdened	by	a	multitude	
of	immigrants’251.	Another	from	Herodian,	who	mentions	‘diverse	elements’	and	Rome	
receiving	‘people	from	all	over	the	world’252.	However,	such	passages	lack	the	ability	to	
satisfactorily	quantify	migrants’	presence	in	Rome.	The	absence	of	specific	numerical	values	
for	migrant	numbers	in	the	ancient	literature	has	meant	that	academics	have	had	to	
estimate	their	contribution	to	Roman	populations.	
	
Migration	plays	a	significant	role	in	determining	population	numbers.	Demographers	
studying	ancient	Rome	have	analysed	literary	evidence	in	the	hopes	of	quantifying	the	city’s	
population	and	demographic	structure.	Schiedel	has	stated	that	modern	demographic	
reconstructions	of	the	Roman	Republic	are	entirely	dependent	on	three	pieces	of	
evidence253:	Polybius’	discussion	of	military	resources	in	225	B.C.254,	the	69	BC	census255,	
and	Augustus’	totals	for	the	subsequent	censuses	conducted	in	28	BC,	8	BC,	and	14	AD256.	Of	
these,	the	recordings	of	census	data	from	the	1st	century	BC-1st	century	AD	appear	the	most	
beneficial	for	calculating	migrant	numbers.	Demographers	have	analysed	these	census	
figures	and	produced	estimates	of	migrants	in	Rome	by	considering	population	growth,	and	
by	estimating	birth	rates	and	mortality.	The	high	mortality	rates	caused	by	poor	living	
conditions	in	major	urban	centres	like	Rome	has,	according	to	proponents	of	‘urban	
graveyard	theory’,	meant	that	high	numbers	of	migrants	were	necessary	to	prevent	a	
																																																						
251	Livy,	39.3.6:	quoted	by	Hin	2013,	218	and	Erdkamp	2011,	126,	for	instance		
252	Herodian,	7.7.1,	and	1.12.1	respectively.	Athenaeus,	1.20c-d	also	discusses	‘entire	nations’	finding	
their	own	places	in	the	city	
253	Scheidel	2004,	3	
254	Polyb.	2.24.1-17	
255	Livy,	Per.,	98.2	
256	Aug.,	RG,	8	
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population	deficit257.	Calculations	by	various	demographers	have	resulted	in	differing	figures	
for	the	number	of	migrants	moving	to	Rome	each	year:	Morley	suggests	15,000,	and	
Jongman	states	10,000258.	The	disparity	in	demographers’	values	reflects	the	subjective	
nature	of	demographic	studies,	and	Scheidel	admits	to	the	imprecision	of	these	analyses259.			
	
Ancient	texts	can	also	inform	us	of	views	towards	migrants.	Noy’s	study	of	the	literary	
evidence	demonstrates	that	there	are	a	full-spectrum	of	opinions,	from	positive	to	negative,	
but	the	negative	views	far	out-weigh	the	positive260.	Xenophobia,	the	spread	of	disease,	and	
perceived	declines	in	morals	are	all	motives	for	these	opinions.	In	using	literary	evidence,	it	
is	also	worth	considering	just	how	accurate	ancient	authors’	identifications	of	migrants	
were.	An	often-quoted	passage	from	Seneca	declares	that	half	of	Rome’s	population	were	
migrants261,	though	it	is	extremely	unlikely	that	migrants	formed	50%	of	the	population.	
This	calculation	might	have	been	influenced	by	how	Romans	viewed	the	Roman-born	
children	of	immigrant	parents	as	foreigners	too.	Precedents	for	Romans	merging	all	
members	of	an	ethnic	group	together	have	been	noted	by	Noy	and	Speidel262.	
	
Ancient	literature	is	frequently	used	a	means	of	investigating	disease	in	the	Roman	world,	
and	these	prove	useful		in	studies	of	migration	due	to	the	connection	Roman	writers	
established	between	migrants	and	the	spread	of	disease.	In	describing	a	smallpox	outbreak	
towards	the	end	of	the	2nd	century	AD,	Herodian	states	Rome	suffered	especially	“since	the	
city,	which	received	people	from	all	over	the	world,	was	overcrowded”263.	Several	authors	
have	used	this	statement	as	evidence	for	migrants’	role	in	the	spread	of	diseases264.	
Scheidel	parallels	Herodian	in	stating	that	Rome’s	position	as	a	centre	of	migration	meant	
that	“every	contagious	disease	known	to	its	empire	was	bound	to	enter	it	sooner	or	
																																																						
257	Hin	2013,	221-222	
258	Morley	1996,	49-50;	Jongman	1990,	47-48:	while	the	‘urban	graveyard	theory’	has	been	discussed	
by	many	demographers,	Hin	suggests	that	the	theory	may	need	revision,	Hin	2013,	221-228	
259	Scheidel	2004,	2005	
260	Noy	2000,	31-37	
261	Seneca,	ad	Helviam,	6.2-3	
262	Noy	2000,	36-36;	Speidel	1994,	256:	Speidel	describes	a	tombstone	bearing	the	phrase	‘death	to	
Arabs’	
263	Herodian,	1.12.1	
264	Scheidel	2003,	171;	Sallares	2002,	276-277	
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later”265.	Sallares	and	Scheidel	have	discussed	ancient	authors’	statements	connecting	the	
rise	of	malaria	in	Rome	to	the	presence	of	migrants266.	In	fact,	migration	is	still	a	
contributing	factor	in	the	spread	of	malaria	even	today267.	
	
There	are	several	key	issues	with	using	literary	evidence	to	investigate	mobility.	Largely,	
these	references	are	brief	and	lack	much	detail.	They	don’t	quantify	the	numbers	of	
migrants,	but	describe	them	in	imprecise	terms.	Demographer’s	figures	are	estimates	that	
have	been	generated	through	computation	of	the	available	data,	and	the	imprecision	of	
these	values	is	freely	admitted	to268.	The	opinions	offered	by	ancient	authors	largely	reflect	
their	own	inherent	biases	towards	foreigners,	although	the	connections	made	between	
foreigners	and	disease	appear	to	have	been	valid.	The	information	that	ancient	texts	
provide	evidences	migration	on	a	population-wide	level,	which	does	have	some	merit	in	
providing	more	comprehensive	discussions	of	migration	in	the	Roman	world.		
	
7.2)	Epigraphic	Evidence	
Epigraphic	evidence	has	proven	to	be	one	of	the	larger	contributors	to	studies	of	Roman	
migration269.	This	evidence,	primarily	sourced	from	funerary	contexts,	has	been	used	to	
identify	the	presence	of	individual	migrants	in	populations.	The	origio	was	a	feature	of	
funerary	inscriptions	that	listed	a	person’s	place	of	birth270,	with	nonlocal	birthplaces	being	
used	to	identify	migrants;	although,	they	are	not	a	frequent	feature	of	funerary	epitaphs.	
	
Epigraphs	at	both	Rome	and	IS	have	been	used	by	Noy	and	Tacoma	respectively	to	indicate	
the	presence	of	migrants	in	the	Roman	region271.	In	his	work,	Noy	studied	1284	inscriptions	
(primarily	funerary	epitaphs)	that	indicated	migrants	to	Rome.	As	seen	from	the	numerous	
																																																						
265	Scheidel	2003,	169	
266	Sallares	2002;	Scheidel	2003:	ancient	authors	did	not	call	the	disease	malaria	though;	it	was	
known	by	a	variety	of	other	names	like	‘semitertian	fever’		
267	Martens	and	Hall	2000	
268	Scheidel	2004,	3;	Scheidel	2005,	66	
269	Noy	has	stated	that	epigraphic	evidence	proves	to	be	the	most	valuable	form	of	evidence	in	
quantifying	the	presence	of	foreigners	at	Rome,	Noy	2000,	5	
270	Stanley	1990:	it	should	be	noted	that	different	scholars	(de	Ligt	2016;	Noy	2000	for	instance)	use	
the	term	‘natio’	instead	of	‘origio’.	Both	terms	refer	to	the	same	element	of	epigraphs	and	stand	for	
the	same	idea	(‘nation’	as	opposed	to	‘origin’)	so	the	difference	between	them	seems	arbitrary	
271	Noy	2000;	Tacoma	2015	
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recorded	origio,	many	areas	of	the	empire	were	represented	by	both	civilians	and	military	
personnel272.	From	these	inscriptions,	males	appear	to	form	the	clear	majority	of	migrants,	
and	this	gender	distortion	is	likely	due	to	soldiers’	contribution	to	Rome’s	population273.	
Analysing	migrants’	ages	at	death	only	provides	very	broad	information.	For	individuals,	it	
provides	a	terminus	ante	quem	for	when	they	would	have	migrated,	yet	the	usefulness	and	
substantiality	of	this	information	is	debatable.	Age-rounding274,	seems	to	have	been	quite	
prevalent	in	Noy’s	sample,	with	a	significant	number	of	ages	on	funerary	inscriptions	ending	
in	0	or	5275.	Additionally,	the	epigraphic	record	doesn’t	attest	very	well	to	the	immigration	of	
married	couples	or	nuclear	families,	with	only	6	cases	of	husband	and	wife,	and	children	
being	identified276.		
		
In	his	study,	Tacoma	selected	a	previously	excavated	section	of	IS	that	he	refers	to	as	the	
100-tomb	area,	which	features	114	Latin	and	6	Greek	inscriptions	dated	from	the	2nd-3rd	
centuries	AD277.	Given	the	number	of	burials,	the	expanse	of	time	covered,	and	its	
connection	to	Portus,	it	is	surprising	that	Tacoma	notes	only	one	explicit	mention	of	an	
individual’s	foreign	origins278.	This	inscription	identifies	Caius	Annaeus	Atticus	who	was	born	
in	Aquitania,	in	southwest	France	(Figure	14).	Given	the	number	of	people	that	were	
assumed	to	have	been	moving	through	Portus	during	the	Roman	period	the	lack	of	explicit	
references	to	migrants	is	surprising.	Tacoma	goes	on	to	state	that	C.	Annaeus’	nonlocal	
origins	only	suggest	that	he	was	a	migrant279;	it	is	possible	that	he	may	have	been	visiting	
this	region.	The	lack	of	named	commemorators	present	on	the	inscription	might	signify	he	
died	away	from	his	real	home	and	family.	The	discrepancy	between	the	number	of	migrants	
observed	at	the	two	sites	can	possibly	be	attributed	to	Rome	being	the	focal	point	for	more	
migrants.		
																																																						
272	Noy	2000,	57-60	
273	Noy	2000,	60-63:	in	fact,	soldiers	appeared	more	likely	to	have	their	birthplaces	recorded	
274	Duncan-Jones	1990,	83-85:	calculated	for	Rome’s	slave/liberti	population	
275	Noy	2000,	66-67:	Noy	notes	that	the	‘rounding	index’	described	by	Duncan-Jones	is	similar	
between	the	immigrant	and	slave/freed	population	of	Rome	
276	For	example:	IGUR	939	=	ICUR	4032,	CIL	VI	1625a,	CIL	VI	21596,	CIL	VI	34466,	ICUR	4004	
277	Tacoma	2015:	Tacoma	states	that	these	inscriptions	have	already	been	translated	and	described	
in	Thylander	1951	and	Helttula	2007	
278	ISIS	21	=	IPOstie	A.13	(tomb	1)	
279	Tacoma	2015,	141-142	
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Figure	13:	Epigraph	from	Caius	Annaeus	Atticus’	tomb	in	Isola	Sacra.	His	birthplace,	
Aquitania,	can	be	seen	on	the	third	line	of	script:	image	available	at	http://www.ostia-
antica.org/valkvisuals/html/tombe_01.htm	
	
Often,	in	the	absence	of	an	origio,	other	elements	of	epigraphy	are	utilised	to	distinguish	
possible	migrants,	one	of	these	being	names	that	don’t	appear	to	be	Roman	in	origin.	
Evidence	of	this	can	be	found	at	both	Rome	and	IS.	For	instance,	Hin	uses	an	epigraph	in	
Rome	to	point	out	a	soldier’s	wife,	Tataza	Mucapora,	whose	name	hints	at	non-Roman	
origins280.	Tacoma	cites	the	name	Malchion,	a	Semitic	name	that	seems	to	be	frequent	
among	slaves,	as	an	indicator	of	migrant	status281.	Furthermore,	the	Punic	name,	Naphame,	
is	attested	to	in	both	Rome	and	IS282.	Foreign	names	may	very	well	identify	an	individual	as	a	
migrant;	however,	there	are	no	guarantees	that	this	principle	applies	in	every	case.	Most	
foreign-sounding	names	appear	to	belong	to	slaves	and	liberti,	and	given	the	propensity	for	
their	current	or	former	masters	to	change	their	names283,	treating	these	names	as	definite	
																																																						
280	Hin	2013,	238:	CIL	VI	2594	
281	Tacoma	2015,	143:	ISIS	49	=	IPOstie	A212	
282	ISIS	99	=	IPOstie	A276	(tomb	82);	CIL	VI	22867	
283	Chessman	2009	
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proof	of	migrants	proves	to	be	imprudent.	The	potential	for	migrants	to	possess	typically	
Roman	names	is	also	a	distinct	possibility.	This	is	exemplified	through	Caius	Annaeus	Atticus	
who	hailed	from	Gaul,	but	who	was	laid	to	rest	at	IS.		
	
Despite	the	paucity	of	explicit	references,	the	language	used	in	funerary	epigraphs	might	be	
a	subtler	indication	of	migrants284.	Tacoma	points	out	that	some	epigraphs	contained	“less	
than	perfect”	Latin,	which	he	hypothesises	might	be	due	to	Latin	not	being	the	native	
tongue	of	these	inscriptions’	dedicators285.	In	considering	erroneous	text	though,	it	is	worth	
contemplating	whether	illiteracy	or	simple	mistakes	might	have	contributed	to	these	faults.	
The	presence	of	Greek	text	might	be	indicative	of	foreign	settlers,	but	given	the	prevalence	
of	the	Greek	language	across	the	ancient	Mediterranean	it	cannot	be	viewed	as	definitive	
proof286.	While	some	of	these	tombs	possibly	indicate	migrants,	Tacoma	points	out	that	
several	include	inscriptions	in	both	Latin	and	Greek,	which	serves	to	highlight	the	
complexities	of	linguistic	interactions	in	the	Roman	world287;	though,	as	noted	by	Kaimio,	
this	could	be	an	individuals’	attempt	to	have	their	funerary	monument	appear	and	read	
more	impressively288.	If	language	is	a	marker	of	nonlocal	origins	then	there	still	appears	to	
be	a	relatively	small	number	of	migrants	in	the	population	represented.	However,	the	case	
for	the	language	of	funerary	epigraphs	being	evidence	for	immigrants	is	not	substantive,	
and	at	best	it	only	insinuates	migration.			
	
Another	purported	marker	for	migrants	in	epigraphic	evidence	is	the	presence	of	slaves,	as	
most	slaves	were	believed	to	be	sourced	from	locations	outside	of	Rome	and	Italy.	
Therefore,	when	identified	in	these	epigraphic	sources,	they	are	believed	to	represent	
individuals	with	foreign	origins,	especially	when	considered	in	conjunction	with	foreign-
sounding	names289.	However,	this	inference	can	be	viewed	as	extremely	speculative.	While	
Hin	reports	that	in	the	Republican	era	the	main	source	of	Roman	slaves	was	from	foreign	
																																																						
284	Noy	2000,	6-7,	uses	it	as	an	indicator	of	migrant	status	in	his	investigation	
285	Tacoma	2015,	143:	citing	ISIS	29	=	IPOstie	A90	(tomb	16)	as	an	example	
286	Adams	2003	highlights	how	epigraphic	language	was	not	an	exact	indicator	of	birthplace,	but	
rather	an	expression	of	identity	
287	Tacoma	2015,	143:	Tacoma	points	out	tomb	43,	which	contains	both	ISIS	18gr	(Greek)	and	ISIS	48	
=	IPOstie	A314	(Latin)		
288	Kaimio	1979,	176	
289	Tacoma	2015,	142	
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lands290,	Scheidel	has	expounded	that	in	Imperial	times	most	were	likely	born	into	
slavery291.	A	discussion	of	the	extensive	sources	of	Roman	slaves	is	beyond	the	scope	of	this	
thesis,	with	academic	debate	over	this	topic	continuing	presently.		
	
In	considering	epigraphy	as	evidence	for	migration,	many	of	the	elements	examined	appear	
tenuous.	Clearly	the	origio	provides	the	strongest	indication	of	migrant	status,	especially	
when	compared	to	the	other	elements	utilised	to	establish	this	identity.	However,	apart	
from	issues	with	the	specific	elements,	there	are	also	concerns	with	epigraphy	as	source	of	
information	overall,	and	Tacoma	offers	two	excellent	reasons	for	why	it	is	problematic292.	
Firstly,	ethnic	identities	were	not	the	only	characteristics	that	one	could	be	remembered	by.	
Social,	legal,	political,	and	economic	identities	could	be	presented	instead,	and	would	likely	
be	more	beneficial	to	an	individual’s	legacy.	Secondly,	Tacoma	suggests	that	epigraphic	
evidence	is	static,	while	migration,	by	its	very	nature,	is	dynamic.	By	this,	Tacoma	intimates	
that	epigraphy	does	little	to	explain	the	motivations	behind	migration,	and	gives	only	
indications	of	movements	at	certain	points	in	time.	Perhaps	the	primary	issue	associated	
with	using	epigraphy	is	that,	by	its	nature,	it	neglects	potential	migrants	who	may	not	have	
funerary	epitaphs,	preventing	archaeologists	from	being	able	to	accurately	identify	these	
individuals.	Nevertheless,	epigraphs	do	serve	as	the	best	available	material	evidence	for	
attempting	to	identify	individual	migrants,	as	well	as	providing	some	detail	of	migrant	
demographics.		
	
7.3)	Burials	as	evidence	for	migration	
Given	that	burial	styles	differ	between	cultures	and	regions,	Wells	insinuates	that	migrants	
who	retain	strong	links	to	their	backgrounds	might	be	interred	in	a	manner	that	contrasts	to	
neighbouring	burials293.	However,	variation	in	burial	style	seems	to	be	explainable	in	one	of	
two	ways.	Differentiation	based	on	individual	identity	and	preference	seems	to	explain	
some	variation,	primarily	regarding	funerary	monuments.	A	notable	example	of	this	is	the	
Pyramid	of	Cestius	in	Rome,	whose	owner	was	very	much	Roman,	as	demonstrated	by	his	
																																																						
290	Hin	2013,	213	
291	Scheidel	1997,	2005	
292	Tacoma	2015,	132-133	
293	Wells	1999,	82	
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funerary	epigraph294.	C.	Annaeus’	tomb	at	IS	also	takes	on	a	pyramid	shape,	albeit	not	nearly	
as	monumental	as	Cestius’	(Figure	15).		
	
	
Figure	14:	The	pyramid-shaped	tomb	of	Caius	Anneaus	Atticus,	Isola	Sacra.	Though	clearly	
displaying	Egyptian	influences,	C.	Annaeus	has	no	obvious	cultural	links	with	Egypt:	image	
available	at	http://www.ostia-antica.org/valkvisuals/html/tombe_01.htm	
	
Religious	motivations	can	also	explain	burial	style	variation.	Differences	between	“typical”	
Roman,	and	Christian	or	Jewish	burials	can	be	quite	pronounced	when	considering	religious	
symbolism,	with	the	Christian	Catacombs	of	Callixtus,	and	the	Jewish	catacombs	at	Vigna	
Randanini	displaying	specific	religious	imagery295.	Though	some	percentage	of	migrants	
would	have	practiced	Christianity	or	Judaism,	these	religious	practices	are	not	necessarily	
indicative	of	foreign	origins296;	although,	Romans	likely	characterised	them	as	foreign	to	
some	extent297.	From	the	available	evidence,	burial	style	doesn’t	appear	to	be	a	reliable	
																																																						
294	CIL	VI	1374:	this	inscription	lists	G.	Cestius’	distinctly	Roman	pedigree	as	well	as	the	numerous	
and	prestigious	public	offices	he	held;	Toynbee	1971,	127-128	
295	Eucharistic	and	biblical	scenes	can	be	seen	at	the	Catacombs	of	Callixtus,	whereas	menorahs	and	
shofars	clearly	identify	the	Jewish	catacombs	at	Vigna	Randanini	
296	Noy	2000,	187	
297	As	mentioned	regarding	literary	evidence:	Noy	2000	and	Speidel	1994	
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indication	of	foreign	origins.	It	is	possible	that	burial	evidence’s	inability	to	indicate	migrant	
status	is	due	to	a	lack	of	sufficient	material298,	or	due	to	the	prevalence	of	cremations	
throughout	Roman	history299.		
	
Foreign	goods	deposited	in	graves	have	been	postulated	as	a	potential	means	of	identifying	
migrants.	Though	this	thesis	has	attempted	to	utilise	evidence	connected	to	Rome	or	IS	
there	are	no	publications	detailing	attempts	to	infer	migration	from	grave	goods	recovered	
in	these	areas;	therefore,	it	is	necessary	to	look	elsewhere.	Leach	et	al.’s	study	examined	a	
potential	female	migrant	recovered	from	a	cemetery	in	Roman	York300.	Their	paper	is	
particularly	aligned	with	the	goals	of	this	thesis	as	it	integrates	isotopic	analysis.	The	
individual	whom	Leach	et	al.’s	study	centres	on	was	found	interred	in	a	stone	coffin	at	
Sycamore	Terrace,	York,	whom	the	authors	refer	to	as	the	‘ivory	bangle	lady’301.	The	grave	
goods	present	were	either	jewellery	or	items	related	to	personal	appearance,	and	all	were	
dated	from	the	2nd-4th	centuries	AD302.	The	authors	consider	that	several	ivory	bracelets	
suggest	this	woman’s	nonlocal	origins.	Ivory,	according	to	the	authors,	is	an	exotic	material	
that	is	rarely	found	in	Roman	Britain.	Additionally,	Leach	et	al.	state	that	the	elephant	(the	
source	of	ivory)	was	strongly	symbolic	of	Africa303.	These	two	factors	have	been	considered	
by	the	authors	to	indicate	that	the	‘ivory	bangle	lady’	had	a	connection	with	Africa304.	While	
this	evidence	is	far	from	conclusive,	Leach	et	al.’s	study	isn’t	advocating	the	use	of	burial	
goods	to	identify	migrants;	rather,	it	is	examining	the	information	provided	by	different	
sources.	In	this	instance,	the	isotopic	data	suggest	this	individual	was	born	on	the	Western	
coast	of	Britain,	or	a	climatically	similar	area	of	Europe305.	Using	burial	goods	as	a	method	to	
identify	migrants	proves	to	be	too	imprecise.	Given	the	extent	of	Rome’s	trade	network	it	is	
																																																						
298	Due	to	the	restrictions	on	burials	within	ancient	Rome’s	pomerium	and	modern	built-
environments,	accessing	and	excavating	any	such	cemeteries	will	likely	prove	difficult	
299	Morris	1992,	45-46,	describes	levels	of	cremation	at	both	Rome	and	IS	
300	Leach	et	al.	2010	
301	Leach	et	al.	2010,	132:	details	of	the	burial	can	be	found	in	the	article	
302	Leach	et	al.	2010,	132-134	
303	Further	supported	by	Toynbee	1973,	50-54	
304	Leach	et	al.	2010,	140-141	
305	Leach	et	al.	2010,	141:	furthermore,	according	to	the	authors,	craniomorphometric	analysis	
proposes	the	‘ivory	bangle	lady’	was	of	‘mixed	race’	
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impossible	to	rule	out	that	foreign	items	were	not	simply	just	traded	goods,	rather	than	
markers	of	ethnic	identity.		
	
7.4)	Conclusion	
In	considering	the	types	of	evidence	used	to	study	Roman	migration	it	becomes	apparent	
that	they	reveal	different	information	to	us.	Literary	sources	have	primarily	been	used	to	
assess	the	contribution	of	migration	to	Roman	populations,	whilst	also	providing	an	
indication	of	the	perceived	consequences	of	migrants’	presence	in	urban	centres.	Epigraphy	
can	be	used	to	identify	individual	migrants	and	potentially	suggest	their	birthplace.	Burials	
and	grave	goods	alone	are	too	insubstantial	to	accurately	identify	migrants	though.	These	
sources	provide	fragmentary	information	and,	therefore,	cannot	form	a	comprehensive	
depiction	of	Roman	migration.	However,	integrating	these	sources	would	likely	yield	more	
effective	results	than	viewing	each	individually,	and	this	approach	is	currently	being	
advocated	by	scholars	in	this	area306.	
																																																						
306	Lo	Cascio	and	Tacoma	2015	
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8)	Isotopic	Evidence	for	Migration	
	
Figure	15:	The	locations	of	the	isotopic	migration	studies	discussed	in	this	chapter:	Killgrove	
and	Montgomery	2016		
	
8.1)	Isola	Sacra	
Whilst	being	the	locus	for	seminal	isotopic	dietary	studies,	IS	has	also	been	the	location	for	
research	on	migration	in	the	Roman	Imperial	period.	The	site,	associated	with	Portus	and	
used	from	the	1st-3rd	centuries	AD,	has	been	analysed	by	Prowse	et	al.	with	the	intention	of	
identifying	possible	migrants307.	It	presents	the	first	isotopic	analysis	of	migration	in	the	
Roman	world.		
	
																																																						
307	Prowse	et	al.	2007	
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In	this	study,	Prowse	et	al.	used	remains	that	had	previously	been	examined	in	dietary	
studies	at	the	site308.	This	subset	of	61	individuals	had	their	first	and	third	molars	analysed	
for	the	distribution	of	oxygen	isotopes.	With	the	first	molar	developing	by	approximately	3	
years	of	age,	and	the	third	molar	completing	its	development	by	18	years	old309,	the	authors	
posited	that	the	use	of	both	teeth	would	make	migrants	more	visible,	and	assist	in	
estimating	the	timing	of	migrants’	movement.	The	isotopic	values	from	this	ancient	dental	
material	were	then	compared	against	a	locally-born	control	sample	from	a	modern	Roman	
population310.	Similarly,	another	control	sample	that	contained	dental	tissues	from	a	
Graeco-Roman	cemetery	at	Mendes,	Egypt	was	used311;	the	authors	hypothesised	this	
would	allow	easier	identification	of	North	African	migrants312.		
	
According	to	the	results,	approximately	a	third	of	the	sample’s	first	molars	(n=20)	have	
nonlocal	isotopic	signatures313,	indicating	a	much	higher	contribution	from	migrants	than	
might	have	been	expected.	Isotopic	values	obtained	from	third	molars	also	reveal	that	a	
quarter	of	the	sample	(n=15)	migrated	to	Portus	sometime	after	childhood/adolescence.	If	
these	results	are	reflective	of	a	pattern	in	the	overall	population,	then	this	would	suggest	
that	migrants	had	a	substantial	presence	at	Portus314.	The	first	molar	data	further	suggests	
that	a	significant	minority	of	identified	migrants	(n=5)	likely	moved	to	the	area	as	children.	
Prowse	et	al.	highlight	that	child	migrants’	presence	conflicts	with	the	predominantly	adult	
male	image	of	migration	in	the	Roman	world	and	indicates	familial	mobility;	this	statement	
is	undoubtedly	the	crux	of	their	paper315.			
	
Prowse	et	al.	were	also	able	to	put	forward	possible	origin	points	for	suggested	migrants.	
Isotopic	values	that	were	lower	than	the	d18O	range	for	Portus	were	taken	as	likely	
																																																						
308	Prowse	et	al.	2004,	2005	
309	Smith	1991	
310	Prowse	et	al.	2007,	513-514:	the	modern	dental	samples	were	sourced	from	the	Fatina	research	
project.	Details	can	be	found	within	Prowse	et	al.’s	paper	
311	Lovell	1992	
312	Prowse	et	al.	2007,	514	
313	Prowse	et	al.	2007,	516-517	
314	Prowse	et	al.	2007,	518	
315	The	title	of	this	paper	explicitly	refers	to	“age-related	immigration”	
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indications	of	origins	in	the	northern	regions	of	Italy316.	However,	the	Apennine	Mountains	
region,	and	Greece	or	the	Iberian	Peninsula	were	also	offered	as	potential	birthplaces	for	
migrants317.	One	individual	(SCR617)	exhibited	a	distinct	oxygen	isotope	value,	
distinguishing	him	from	the	rest	of	the	sample.	The	authors	interpreted	this	value	as	
indication	of	a	North	African	migrant,	as	it	lays	within	the	limits	of	the	Mendes	sample,	and	
is	consistent	with	observed	values	from	the	Nile	Delta318.	However,	Prowse	et	al.	allow	that	
an	origin	in	Italy’s	south	is	also	possible	for	SCR617.	
	
Prowse	et	al.’s	paper	serves	as	the	pilot	study	for	isotopic	analysis	of	Roman	migration,	but	
since	its	publication	it	has	become	the	focus	of	some	critical	analysis	that	centres	on	the	
authors’	use	of	only	oxygen	isotopes319.	Bruun	suggests	that	the	influence	of	imported	
water	might	have	distorted	values	in	the	IS	sample320;	however,	Killgrove	and	Tacoma	refute	
this	claim	convincingly,	stating	that	the	sources	of	aqueducts	for	this	region	would	have	
shared	oxygen	values	with	Portus321.	The	greater	issue	is	the	indistinctness	in	migrants’	
suggested	birthplaces.	The	benefit	of	pairing	oxygen	and	strontium	isotope	values	is	that	
they	narrow	down	the	number	of	locations	that	correspond	to	an	individual’s	isotopic	
values.	By	analysing	just	oxygen	isotopes,	the	authors	can	only	suggest	very	broad	regions	
as	migrants’	birthplaces	due	to	large	portions	of	Italy’s	landmass	possessing	similar	oxygen	
values.	Even	with	sample	material	from	Mendes,	Prowse	et	al.	are	unable	to	conclusively	
label	SCR617	as	a	North	African	migrant,	as	other	geographic	locations’	oxygen	isotope	
levels	also	match	this	individual’s.	Their	decision	to	forego	strontium	isotope	analysis	was	
made	over	concerns	of	validity,	but	it	comes	at	the	cost	of	more	distinct	geographic	origins.	
Prowse	et	al.	summarise	their	article	by	stating	that	more	informative	results	could	be	
achieved	through	applying	strontium	analysis	in	the	future322.		
	
																																																						
316	Prowse	et	al.	2007,	517-518:	the	d18O	values	of	precipitation	in	modern	Italy	decrease	by	up	to	
3‰	in	northern	Italy,	and	it	is	reasonable	to	suggest	that	a	similar	decline	in	isotopic	values	occurred	
in	ancient	times,	Longinelli	and	Selmo	2003	
317	Prowse	et	al.	2007,	518	
318	Prowse	et	al.	2007,	517-518	
319	Bruun	2010;	Killgrove	2010c;	Tacoma	2015	
320	Bruun	2010,	116-117	
321	Killgrove	2010c,	135;	Tacoma	2015,	135	
322	Prowse	et	al.	2007,	518	
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Another	significant	issue	in	this	study	is	the	lack	of	integration	of	historical	and	
archaeological	evidence323,	which	is	apparent	through	two	interpretive	concerns.	Firstly,	the	
main	revelation	apparent	in	the	data	from	IS	is	both	the	presence	and	number	of	child	
migrants,	who	have	largely	been	neglected	in	the	historical	and	epigraphic	evidence.	Their	
presence	in	this	sample,	according	to	Prowse	et	al.,	indicates	familial	migration	to	Portus,	
yet	this	view	is	unsubstantiated.	There	is	no	doubt	that	the	movement	of	families	is	
assuredly	one	of	the	causes	of	the	migration	of	children,	but	not	considering	other	potential	
options	for	their	presence	is	an	oversight	on	the	part	of	the	authors.	Given	the	potential	for	
third	molars	to	finish	their	development	in	later	adolescence,	it	is	possible	that	some	
proposed	child	migrants	arrived	in	Portus	as	teenagers.	As	such,	these	individuals	might	not	
have	been	categorised	as	children	in	Roman	society;	girls	could	be	viewed	as	women	after	
the	onset	of	puberty,	and	boys	became	men	after	donning	the	toga	virilis	at	15324.	In	
jumping	directly	to	family	as	the	motive	behind	these	individuals’	movement,	Prowse	et	al.	
neglect	factors	like	slavery	or	economic	opportunities,	and	ignore	discussions	of	Roman	
childhood325.	Bruun	describes	modern	analogues	for	children	moving	for	economic	
opportunities,	or	to	ensure	survival,	as	well	as	citing	work	contracts	and	epigraphy	from	the	
Roman	past	that	identify	child	workers326.	If	these	individuals	could	be	connected	to	
epigraphy	that	specified	familial	relationships,	then	Prowse	et	al.’s	assertions	would	be	
strengthened.	Yet,	with	the	lack	of	supporting	evidence,	the	authors’	claims	remain	
unproven.		
	
Secondly,	closer	inspection	of	the	data	also	reveals	an	interesting	pattern	that	Prowse	et	al.	
curiously	gloss	over.	In	8	individuals,	the	isotopic	data	for	their	first	molar	is	within	the	local	
range	but	their	third	molar	values	appear	nonlocal.	This	would	suggest	they	were	born	
around	Portus,	moved	elsewhere	between	the	ages	of	3	and	18,	and	then	finally	returned	to	
their	birthplace	where	they	were	eventually	interred327.	In	discussing	Prowse	et	al.’s	study,	
Tacoma	highlights	that,	given	the	authors’	emphasis	on	child	migration	and	the	value	of	
third	molar	data,	it	is	disconcerting	that	this	group	is	ignored.	This	type	of	movement	proves	
																																																						
323	Bruun	2010:	this	is	one	of	the	issues	with	Prowse	et	al.’s	study	that	Bruun	emphasises		
324	Dixon	1992,	101-102	
325	For	more	on	Roman	childhood	see	Rawson	2003	
326	Bruun	2010,	120-121	
327	Tacoma	refers	to	this	subset	in	the	IS	sample	as	‘remigrants’:	Tacoma	2015,	136	
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quite	intriguing,	and	future	studies	which	observe	similar	isotopic	patterns	would	do	well	to	
investigate	this	phenomenon	more328.	It	is	also	worth	considering	if	these	individuals’	
abnormal	values	represent	errors	in	the	data,	and	whether	the	authors’	silence	on	these	
peculiarities	was	a	wilful	omission	of	potential	faults	in	their	research.		
	
Prowse	et	al.’s	study,	for	all	its	faults,	does	prove	to	be	a	landmark	work	in	research	into	
Roman	migration.	While	the	methodological	and	interpretative	aspects	of	this	paper	can	be	
criticised,	the	data	present	within	represents	a	significant	development	for	migration	
studies	in	Roman	archaeology.	It	demonstrates	the	necessity	of	combining	oxygen	isotopes	
with	strontium,	and,	where	possible,	integrating	epigraphy	though329.		
	
8.2)	Casal	Bertone	
Casal	Bertone	(hereafter	CB)	exists	as	a	modern	neighbourhood	located	less	than	2km	from	
Rome’s	Aurelian	walls.	Excavations	carried	out	in	the	area	since	2000	have	revealed	
numerous	Roman	structures,	but	most	significantly	a	cemetery	complete	with	a	
mausoleum330.	This	cemetery,	dated	to	the	2nd-3rd	centuries	AD,	contained	numerous	
burials	from	which	138	individuals	were	examined;	100	from	the	necropolis	and	38	from	the	
mausoleum331.	It	was	determined	that	the	CB	cemetery	contained	25	subadults,	and	54	
adults	and	older	adolescents,	of	which	37	were	male,	16	were	female,	and	1	was	of	
indeterminate	sex332.	According	to	Killgrove	and	Montgomery,	these	burials	lack	grave	
goods	and	elaborate	burial	styles,	and	contain	few	grave	markers,	which	creates	difficulties	
in	attempting	to	identify	this	area’s	inhabitants333.	Two	funerary	structures	within	the	
																																																						
328	Noy	2000,	191-192,	notes	that	there	are	precedents	for	individuals	having	their	remains	returned	
to	their	birthplaces	after	their	deaths,	and	it	is	worth	considering	whether	the	isotopic	data	of	the	
‘remigrants’	is	reflective	of	this	act.	It	is	necessary	to	keep	in	mind	the	financial	costs	that	would	be	
associated	with	this	act	though,	and	the	integration	of	other	forms	of	evidence	would	be	required	to	
strengthen	this	interpretation	
329	Bruun,	Killgrove,	and	Tacoma	all	arrive	at	this	conclusion	too	
330	Musco	et	al.	2008:	these	structures	include	a	villa,	a	nymphaeum,	an	industrial	area	believed	to	
have	contained	either	a	tannery	or	fullery	
331	Killgrove	2010a	
332	Killgrove	and	Montgomery	2016,	10	
333	Killgrove	and	Montgomery	2016,	5	
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cemetery	do	feature	cippi	(pillars)	that	bear	names	linked	to	Greek	ancestry,	which	could	
indicate	the	presence	of	migrants	being	interred	in	this	burial	site334.		
	
From	CB,	Killgrove	collected	79	first	molars	from	the	individual	remains	suitable	for	
strontium	isotope	analysis	(22	from	the	mausoleum,	57	from	the	necropolis)335,	allowing	
individuals	born	nonlocally	to	be	identified336.	Due	to	the	restrictions	imposed	by	funding,	
Killgrove	was	limited	to	analysing	only	a	subset	of	individuals	for	oxygen	isotope	values337.	
Dental	enamel	from	the	first	molars	was	tested	from	a	portion	of	the	strontium	test	sample,	
comprising	11	individuals	from	the	mausoleum	and	30	from	the	necropolis.		
	
After	establishing	local	isotopic	ranges	for	the	Roman	suburbium,	which	was	achieved	
through	evaluating	geological	and	meteorological	reports,	and	assessing	the	isotopic	
composition	of	water	imported	by	aqueducts338,	Killgrove	identified	individuals	whose	
isotopic	values	fell	outside	the	established	local	ranges.	In	her	initial	research,	Killgrove	
suggested	that	15	of	the	41	individuals	(37%)	in	the	sample	were	migrants339.	This	was	
based	on	individuals	whose	strontium	and	oxygen	isotopes	lay	outside	local	ranges,	as	well	
as	individuals	whose	strontium	or	oxygen	values,	by	themselves,	appeared	anomalous.	
However,	Killgrove	has	revised	this	data	in	subsequent	publications.	The	criticism	of	Prowse	
et	al.’s	analysis	of	IS	clearly	impacted	Killgrove’s	research.	Her	ensuing	studies	focus	
primarily	on	migrants	identified	by	either	a	combination	of	atypical	strontium	and	oxygen	
values,	or	by	anomalous	strontium	values	alone340,	as	geology-based	strontium	isotopes	
tend	to	be	more	distinct	than	precipitation-based	oxygen	isotopes.	This	is	an	example	of	a	
researcher	only	publishing	the	most	valid	scientific	results,	and	Killgrove	should	be	
																																																						
334	CIL	VI	37587	and	VI	37576:	Killgrove	and	Montgomery	2016,	5:	the	child	subgroup	was	unable	to	
be	sexed	due	to	the	difficulties	involved	in	distinguishing	between	male	and	female	childrens’	
remains		
335	Killgrove	2010b,	203	
336	Hillson	1996	
337	Killgrove	2010b,	240	
338	Due	to	the	word	limits	placed	on	this	thesis	it	is	not	possible	to	fully	detail	how	Killgrove	
formulated	the	strontium	and	oxygen	isotope	ranges	for	the	two	sites	in	question.	Full	details	can	be	
found	in	Killgrove	2010a,	2010b;	Killgrove	and	Montgomery	2016		
339	Killgrove	2010b,	276	
340	Killgrove	2010a,	163-164	
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commended	for	this.	Her	revised	data	identifies	far	fewer	migrants,	only	5	from	the	sample	
of	41	(6.3%):	T15,	T24,	T36,	T39,	and	T72341.		
	
Geographic	origins	were	also	proposed	for	each	of	these	identified	migrants.	The	isotopic	
data	suggested	that	T8	was	from	Tuscany,	T15	from	the	Tuscany/Liguria	region,	T24	from	
the	Apennines	area,	T36	came	from	North	Africa,	and	T72	was	from	Calabria	or	Sicily342.	
Assuming	these	origins	are	correct,	CB	featured	a	diverse	assemblage	of	migrants.	It	is	
worth	noting	how	distinctive	these	origins	are	compared	to	those	offered	by	Prowse	et	al.	in	
their	study.	Given	that	many	of	the	individuals	identified	as	migrants	appear	to	have	
originated	from	within	Italy	before	moving	to	Rome,	it	is	worth	considering	whether	they	
would	have	been	considered	migrants	by	Romans;	this	could	denote	an	area	worthy	of	
academic	inquiry.		
	
Age	and	sex	determinations	allowed	further	interpretation	of	the	migrants	present	at	CB.	
The	small	subset	of	migrants	made	significant	conclusions	impossible,	although	it	still	proves	
informative.	Of	the	5	migrants	identified,	2	were	male	while	the	other	3	individuals	were	of	
indeterminate	sex;	both	males	were	adults	but	the	other	3	individuals	were	either	children	
or	adolescents.	No	females	were	identified	in	this	sample,	although	this	likely	reflects	the	
small	sample	size	rather	than	a	lack	of	female	migration.	It	is	possible	that	one	of	the	
identified	child	migrants	could	have	been	female,	but	the	inability	to	determine	their	sex	
prevents	definitive	identification	of	a	female.	Again,	we	find	evidence	that	establishes	the	
presence	of	child	migrants,	which	supports	findings	from	IS.	However,	Killgrove	takes	a	
more	measured	approach	in	interpreting	the	presence	of	child	migrants	than	Prowse	et	al.	
Whilst	family	migration	is	considered	as	a	possible	explanation	for	the	presence	of	child	
migrants	at	CB,	Killgrove	doesn’t	overlook	slavery	or	economic	impetuses	as	reasons	for	
their	migration	to	the	site343.	However,	further	isotopic	testing	and	the	integration	of	
epigraphy	would	be	needed	to	strengthen	any	of	these	theories344.		
	
																																																						
341	Killgrove	2010a,	164	
342	Killgrove	2010b,	278-290;	Killgrove	2010a;	167-168;	Killgrove	and	Montgomery	2016,	20-21	
343	Killgrove	2010a,	168;	Killgrove	and	Montgomery	2016,	18-20	
344	Killgrove	and	Montgomery	2016,	20	
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Killgrove’s	studies	of	CB	and	Castellaccio	Europarco	(discussed	below)	prove	unique	in	that	
they	are	the	first	strontium	isotope	analyses	from	Italy,	and	represent	the	first	synthesis	of	
strontium	and	oxygen	isotopes	in	this	region.	However,	her	studies	do	have	some	
limitations.	By	testing	the	isotopic	values	of	first	molars,	Killgrove	determined	which	
individuals	were	born	outside	of	the	Roman	region.	By	also	studying	these	individuals’	third	
molars	(which	developing	during	adolescence)	we	could	identify	those	individuals	who	
migrated	after	they	reached	adulthood,	adding	further	layers	of	interpretation	to	this	study.	
However,	since	the	absence	of	third	molar	study	is	due	to	a	lack	of	funding	rather	than	the	
shortcomings	of	isotopic	analysis,	it	is	more	reflective	of	the	difficulties	in	financing	
archaeological	research	rather	than	a	fault	in	Killgrove’s	study.		
	
The	use	of	oxygen	isotopes	alone	to	identify	migrants	is	quite	problematic.	The	potential	for	
isotopic	distortion	from	imported	water	and	the	lack	of	specificity	in	suggested	geographic	
origins	has	seen	results	based	solely	on	oxygen	isotopes	largely	omitted	from	academic	
research.	Killgrove’s	work	demonstrates	academia’s	lack	of	confidence	in	oxygen	isotopes,	
and,	again,	she	should	be	praised	for	her	commitment	to	her	results’	validity.	However,	as	
Killgrove’s	initial	publication	established,	15	individuals	were	originally	identified	as	migrants	
(37%	of	the	sample);	10	were	labelled	as	such	from	just	their	oxygen	values345.	This	is	a	
significant	increase	from	the	numbers	Killgrove	ultimately	offers,	and	forms	an	interesting	
parallel	to	the	number	of	migrants	Prowse	et	al.	identified	at	IS.	By	excluding	potential	
migrants	identified	by	oxygen	values	alone,	it	is	possible	we	neglect	significant	data.	But,	for	
oxygen	isotope	values	to	be	looked	upon	more	favourably,	more	work	needs	to	be	done	on	
establishing	how	to	differentiate	geographic	areas	based	on	their	oxygen	isotopes,	if	this	is	
indeed	possible.	Otherwise	more	resources	need	to	be	made	available	to	ensure	oxygen	
isotope	studies	are	paired	with	strontium	isotopes.	
	
8.3)	Castellaccio	Europarco	
Along	the	ancient	Via	Laurentina,	11.5km	from	Rome	lays	the	archaeological	site	of	
Castellaccio	Europarco	(hereafter	CE).	Several	structures	were	uncovered	during	the	
excavation	of	this	site,	along	with	the	path	of	the	Via	Laurentina.	Additionally,	numerous	
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burials	were	uncovered,	which	have	since	become	the	subject	of	academic	interest.	The	
earliest	burials	are	coeval	with	the	first	phases	of	construction	at	the	site	and	have	been	
dated	to	the	4th-3rd	centuries	BC	(the	early-	to	mid-Republican	period);	burials	from	this	
period	contained	17	individuals346.	The	second	phase	of	burials	found	at	the	site	have	been	
dated	from	the	2nd-1st	centuries	BC	(late-Republican)	and	produced	11	skeletons	available	
for	study347.	Numerous	burials	from	this	site	were	also	dated	to	the	Imperial	period	(1st-2nd	
centuries	AD),	and	they	yielded	26	sets	of	remains	that	Killgrove	analysed348.	The	burials’	
lack	of	epigraphy	and	grave	goods,	and	their	modest	style	likely	reflects	members	of	the	
lower	Roman	social	classes349.		
	
In	total,	6	individuals	from	the	Republican	period	were	subjected	to	isotopic	analysis,	with	
all	individuals	tested	for	strontium	values,	but	only	4	providing	oxygen	isotope	levels.	The	
Imperial	sample	contained	26	individuals,	again	all	of	whom	were	analysed	for	strontium,	
with	only	14	being	tested	for	oxygen.		Given	that	CE	and	CB	were	studied	in	unison	by	
Killgrove,	the	methodology	for	the	analysis	of	remains	at	CE	was	consistent	with	that	of	CB.	
First	molars	were	taken	and	subjected	to	isotopic	analysis	before	having	their	values	
analysed	to	identify	any	outliers	in	the	sample350.		
	
Isotopic	analysis	identified	migrants	in	both	the	Republican	and	Imperial	periods.	However,	
as	at	CB,	Killgrove’s	later	publications	revised	some	initial	assessments	of	migrant	presence	
at	CE.	In	the	Republican	sample	only	one	individual	(ET82)	was	labelled	a	migrant.	This	
individual’s	strontium	and	oxygen	values	differed	significantly	from	the	rest	of	the	sample,	
and	suggested	that	he	was	likely	born	around	present-day	Naples351.	The	Imperial	sample	
revealed	2	migrants,	ET38	and	ET76.	These	individuals’	strontium	values	suggest	they	
migrated	to	the	Roman	region	from	Tuscany.	When	combining	the	Republican	and	Imperial	
samples	we	can	see	that	just	3	of	the	32	individuals	analysed	were	migrants	(9.3%).	Again,	
																																																						
346	Killgrove	2013a,	48:	these	individuals	were	interred	in	12	single	burials	and	2	multiple	burials	
347	Killgrove	2013a,	48	
348	Killgrove	2010a,	2010b;	Killgrove	and	Montgomery	2016	
349	Killgrove	2013a,	48:	Killgrove	suggests	they	might	have	been	labourers	associated	with	the	villa	
excavated	at	the	site	
350	Killgrove	notes	that	three	individuals	in	the	Imperial	sample	(ET33,	ET37,	ET43)	had	their	first	
molars	substituted	for	canines,	which	develop	in	a	similar	way:	Killgrove	and	Montgomery	2016,	8	
351	Killgrove	2013a,	56	
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the	data	suggests	intra-Italian	movement,	and	the	question	remains	as	to	whether	these	
individuals	would	have	been	considered	migrants	by	Romans.		
	
Producing	meaningful	interpretations	of	these	migrants’	demographics	proves	difficult	due	
to	the	small	sample	size.	No	female	migrants	were	identified	in	this	sample,	yet,	again,	this	
is	more	likely	due	to	the	sample	size	rather	than	a	lack	of	female	migration	during	this	
period.	Two	of	the	identified	migrants	were	adults,	but	one	child/adolescent	was	present.	
The	presence	of	one	child	migrant	at	CE	by	itself	does	not	prove	revelatory,	but	it	does	
provide	further	evidence	for	child	migration	in	the	Roman	world.	Again,	Killgrove,	unlike	
Prowse	et	al.,	offers	explanations	for	the	presence	of	child	migrants	beyond	just	familial	
migration;	economic	motivations	and	slavery	are	again	considered	as	causes	for	their	
presence352.			
	
Since	both	CB	and	CE	were	studied	concurrently	by	Killgrove,	it	is	not	necessary	to	review	
certain	issues	as	they	have	already	been	discussed	in	the	previous	section.	There	are,	
however,	specific	concerns	that	are	unique	to	CE.	The	primary	advantage	of	studying	CE	is	
the	time	span	it	portrays.	Killgrove	has	presented	evidence	that	indicates	migration	
occurring	in	both	Republican	and	Imperial	times,	and	the	ability	to	analyse	remains	from	
these	periods	theoretically	allows	us	to	observe	diachronic	variation.	However,	the	
popularity	of	cremations	during	these	eras	proves	to	be	a	significant	barrier,	as	burning	
bones	largely	prevents	isotopic	analysis353.	Killgrove	notes	that,	in	the	earliest	Republican	
phase	(4th-3rd	BC),	cremations	outnumber	inhumations	by	12:1;	even	in	the	later-Republican	
phase	(2nd-1st	BC)	inhumations	only	prove	marginally	more	popular	than	cremations,	with	a	
ratio	of	1:1.2	in	favour	of	burials354.	The	act	of	cremation	coupled	with	general	taphonomic	
degradation	resulted	in	the	small	sample	size	for	the	Republican	period355.	A	lack	of	useable	
material	presents	a	significant	obstacle	to	isotopic	studies,	and	Killgrove’s	research	
effectively	demonstrate	this.	
	
																																																						
352	Killgrove	and	Montgomery	2016,	18-20	
353	Killgrove	2005	
354	Killgrove	2013a,	55	
355	It	is	possible	that	individuals’	own	dental	hygiene	during	their	lifetimes	might	have	contributed	to	
a	lack	of	teeth	for	analysis	also	
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Killgrove’s	revision	of	oxygen	isotope	data	isn’t	as	impactful	on	the	CE	sample	as	it	was	on	
the	CB	group.	Two	individuals	from	the	Republican	sample	exhibited	anomalous	oxygen	
values	(ET70	and	ET85),	however,	they	fell	only	slightly	outside	of	the	local	oxygen	range.	
Killgrove	suggests	that	these	slightly	elevated	values	could	be	attributed	to	boiling,	
evaporating,	or	brewing	some	consumed	water356.	While	potential	isotopic	distortion	from	
these	sources	might	appear	concerning,	it	should	be	kept	in	mind	that	drinking	water	would	
have	constituted	the	primary	source	of	consumed	oxygen	isotopes,	mitigating	much	of	the	
interference	from	these	sources.	In	the	Imperial	sample,	Killgrove	only	amended	the	
identification	of	two	potential	migrants	(ET27	and	ET67)	in	subsequent	research.	The	
exclusion	of	these	individuals	from	the	overall	sample	doesn’t	alter	the	results	significantly.	
It	does,	however,	exclude	two	children/adolescents,	which	detracts	from	some	of	the	
evidence	for	child	migration.		
	
8.4)	Comparisons	between	archaeological	and	literary	evidence,	and	isotopic	evidence	
Synthesising	the	sources	of	evidence	for	migration	provides	a	less	cohesive	image	than	the	
different	types	of	evidence	for	diet;	there	are	two	reasons	for	this.	This	difficulty	can	be	
partly	attributed	to	the	fragmentary	information	offered	by	the	evidence	for	migration.	
Literary	sources	describe	migration	on	a	population-level;	they	inform	us	of	migrants’	
presence	in	populations,	describes	attitudes	towards	migrants,	and	depicts	their	impact	on	
urban	environments.	Epigraphic,	burial,	and	isotopic	evidence	are	more	concerned	with	
individual	migrants.	They	have	been	primarily	used	to	detect	migrants	within	populations,	
and	subsequently	to	specify	migrants’	origins,	and	explore	migrant	demography.		
	
Literary	evidence,	which	largely	addresses	Rome,	attests	to	the	presence	of	migrants	in	the	
city,	and	provides	vague	descriptions	of	their	numbers.	Demographers	have	used	these	
sources	in	attempts	to	quantify	migrant	numbers,	but	these	subjective	calculations	provide	
us	with	varying	sums.	Epigraphy	is	present	at	both	Rome	and	IS,	and	attests	to	the	presence	
of	migrants;	however,	direct	comparisons	prove	difficult	due	to	different	numbers	of	
inscriptions	and	varying	levels	of	analysis	by	researchers.	Noy	suggests	that	migrants	
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comprised	at	least	5%	of	Rome’s	population	by	the	3rd	century	AD357.		Epigraphs	from	IS	
have	not	been	quantified	in	a	similar	manner,	but	Tacoma,	who	has	presented	the	closest	
parallel	to	Noy’s	study,	could	only	conclusively	identify	one	migrant	from	120	grave	
markers358.	Epigraphy	does	identify	female	and	child	migrants,	and	has	also	been	used	to	
establish	familial	connections	amongst	nonlocals.	Burial	evidence	cannot	be	used	to	
conclusively	identify	migrants,	and	so	comparisons	with	other	forms	of	evidence	are	
negligible.	Isotopic	data	provides	the	closest	parallels	with	epigraphic	evidence.	Killgrove’s	
initial	studies	suggested	that	approximately	a	third	of	the	sample	she	subjected	to	isotope	
analysis	were	migrants,	and	numerous	potential	birthplaces	were	suggested359.	However,	
her	revised	results	suggest	that	7.7%	of	the	sample	from	CE	were	migrants,	whereas	9.3%	of	
the	CB	sample	have	nonlocal	origins360.	Prowse	et	al.	state	that	approximately	a	third	of	
their	sample	were	migrants,	like	Killgrove’s	initial	study,	but	less	specific	locations	were	
proposed	as	potential	birthplaces	for	these	migrants.	As	it	can	be	seen,	despite	similarities	
between	Noy’s	calculations	and	Killgrove’s	revised	data,	it	is	difficult	to	make	any	
connections	between	these	sources	of	evidence.	Each	provides	information	by	itself,	but	
they	are	difficult	to	contextualise	within	the	wider	corpus	of	evidence.	It	is	possible	that	a	
revision	of	Prowse	et	al.’s	study	might	reveal	stronger	links	to	the	proportion	of	migrants	
seen	in	Killgrove’s	studies	and	Noy’s	research.		
	
Another	difficulty	in	creating	an	overall	image	of	Roman	migration	are	the	problems	and	
limitations	associated	with	each	source	of	evidence.	Literary	evidence	is	subject	to	the	
biases	of	authors	and	largely	focuses	on	major	urban	centres	(primarily	Rome).	Epigraphy	
isn’t	always	present,	nor	is	its	format	always	consistent,	and	certain	elements	that	
reportedly	suggest	migration	are	largely	subjective.	Burials	prove	too	inconsistent	and	
unreliable	to	adequately	identify	migrants.	Isotopic	data	is	subject	to	the	availability	of	
suitable	material,	an	understanding	of	local	isotopic	ranges,	and	the	potential	for	values	to	
be	significantly	distorted	by	certain	factors.	These	issues	can	be	viewed	as	significant	
barriers	to	comprehensively	understanding	Roman	migration.		
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358	Tacoma	2015,	143	
359	Killgrove	2010b,	278-279	
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Attempting	to	compare	evidence	from	different	sites	further	complicates	matters,	as	
migration,	by	its	nature,	is	a	dynamic	phenomenon	that	varies	between	geographic	and	
temporal	contexts.	The	size	and	importance	of	urban	environments	plays	a	critical	role	in	
influencing	migration;	therefore,	comparisons	between	different	settlements	are	not	
necessarily	valid.	This	is	especially	true	in	attempting	to	make	comparisons	with	Rome.	In	
considering	this,	along	with	the	information	provided	by	each	source	of	evidence,	the	most	
appropriate	way	to	compare	evidence	for	migration	would	be	to	treat	each	site	individually	
and	then	compare	all	the	different	types	of	evidence	that	are	available	for	that	site.	Leach	et	
al.	and	Tacoma’s	works	employ	this	approach	and	prove	instructive	for	future	research361.		
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9)	Discussion	
The	aim	of	this	thesis	has	been	to	present	an	examination	of	how	stable	isotope	analysis	has	
been	used	to	study	diet	and	migration	in	the	Roman	world,	whilst	also	evaluating	its	
contributions	to	this	area	of	study.	Doing	so	will	require	reflecting	on	isotopic	analysis’	
studies	of	diet	and	migration	separately.			
	
9.1)	Diet	
Isotopic	analysis’	primary	contribution	to	dietary	studies	is	providing	a	measure	of	long-term	
consumption;	a	crucial	aspect	of	dietary	studies	that	has	previously	been	absent.	Isotopic	
data	suggests	the	contributions	of	certain	food	groups	to	diet,	the	environment	where	these	
foodstuffs	were	sourced	from,	and	highlights	variations	in	diet	between	individuals	and	
populations.	At	IS	and	Gloucestershire,	the	isotopic	data	suggested	a	diet	comprised	mainly	
of	C3	plant-based	foods	with	contributions	from	marine	proteins,	corresponding	to	the	
interpretations	of	Roman	diet	suggested	by	the	archaeological	and	literary	evidence.	
However,	the	data	from	Velia	and	Leptiminus	indicated	levels	of	marine	resource	
consumption	that	differed	significantly	from	these	interpretations.	Through	integrating	
other	sources	of	evidence,	researchers	suggested	that	the	anomalous	d15N	values	observed	
at	Velia	were	possibly	occupation-related,	and	those	at	Leptiminus	may	have	been	
connected	to	long-term	cultural	practices.	Isotopic	values	were	also	able	to	demonstrate	
variation	between	different	demographic	groups.	Stable	isotope	analysis’	function	as	a	
direct	measure	of	dietary	consumption	means	that	the	variations	found	in	the	data	are	
reflective	of	differences	in	long-term	diets	of	individuals;	herein	lies	isotopic	analysis’	value	
to	dietary	studies.	No	other	form	of	evidence	can	convey	variations	in	diet	in	as	much	detail	
as	isotopic	analysis	can.	The	ability	to	measure	dietary	differences	between	sexes,	age	
groups,	and	social	classes	has	enormous	potential	for	future	academic	research.		
	
Despite	the	distinct	advantage	that	isotopic	evidence	has	over	other	sources	of	information,	
it	is	still	constrained	by	the	data	it	produces,	which,	by	itself,	does	not	provide	that	much	
information.	For	all	that	isotopic	analyses	can	offer	dietary	studies,	many	other	aspects	of	
diet	are	missing.	Literary	and	archaeological	evidence	reveals	the	information	that	stable	
isotope	analysis	cannot:	the	foods	not	detected	in	isotopic	analysis,	and	the	social,	medical,	
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and	cultural	aspects	of	foods.	Roman	archaeology	is	in	the	privileged	position	of	having	a	
large	corpus	of	evidence	to	draw	upon,	and	through	combining	this	evidence	with	isotopic	
studies,	we	can	achieve	the	most	comprehensive	interpretation	of	Roman	diet.	Where	
possible,	examining	larger	skeletal	samples,	and	employing	better	demographic	
assessments	of	these	samples	will	also	prove	beneficial.	These	sentiments	are	being	echoed	
by	numerous	scholars	and	will	likely	be	a	focus	for	future	isotopic	studies362.		
	
9.2)	Migration	
Through	analysing	an	individual’s	strontium	and	oxygen	isotope	values	we	can	identify	
migrants	and	suggest	a	likely	location	for	their	origins.	The	results	of	isotopic	analyses	at	IS,	
and	at	CE	and	CB	have	identified	individuals	whom	the	authors	classified	as	migrants,	along	
with	a	variety	of	potential	birthplaces	for	these	individuals.	Comparing	the	various	forms	of	
evidence	for	migration	proves	problematic	as	each	type	of	evidence	speaks	to	a	different	
aspect	of	migration,	and	it	can	be	difficult	to	draw	parallels	between	them.	The	most	
comparable	sources	of	evidence	discussed	in	this	thesis	are	epigraphic	and	isotopic	
evidence.	The	information	they	provide	is	similar,	in	that	they	both	possess	the	ability	to	
identify	migrants	and	suggest	their	origins.	Similarities	can	be	drawn	between	Noy’s	study	of	
Roman	epigraphs,	and	Killgrove’s	isotopic	analyses;	synthesising	the	results	of	each	suggest	
that	migrants	could	have	formed	³5%	of	the	population	of	Rome	and	its	suburbium.	
Conversely,	Tacoma’s	epigraphic	analysis	and	Prowse	et	al.’s	study	of	IS	provide	numbers	
that	differ	significantly	from	one	another,	with	the	isotopic	data	suggesting	far	more	
migrants	were	present	than	the	epigraphy	implies.	Literary	sources	focus	on	population-
based	aspects	of	migration,	and	burial	evidence	cannot	conclusively	identify	migrants,	so	
equating	these	sources	of	information	with	isotopic	data	doesn’t	reveal	any	apparent	
parallels.	Despite	this,	a	comprehensive	understanding	of	migration	in	the	Roman	world	
requires	the	integration	of	as	much	information	as	possible,	regardless	of	how	disparate	it	
may	be.	Even	isotopic	analysis	benefits	from	integration,	as	the	most	significant	results	have	
been	achieved	through	the	combination	of	strontium	and	oxygen	isotopes.	This	
amalgamation	is	critical	due	to	the	criticism	that	oxygen	isotope	analysis	has	received.		
																																																						
362	Craig	et	al.	2009;	Keenleyside	et	al.	2009;	Killgrove	and	Tykot	2013b,	(in	press);	Pate	et	al.	2016;	
Redfern	et	al.	2010	
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More	than	in	dietary	studies,	the	use	of	isotopic	analysis	in	the	study	of	Roman	migration	is	
impacted	by	numerous	limitations.	Without	being	too	reductive,	the	geographic	origins	
researchers	have	given	for	migrants	are	essentially	guesses,	based	on	locations	that	
correspond	to	recorded	strontium	and	oxygen	isotope	levels.	The	potential	for	error	due	to	
a	lack	of	data	from	enough	geographic	regions	is	a	distinct	possibility	in	these	types	of	
studies.	Another	significant	limitation	is	the	potential	for	an	individual’s	isotopic	values	to	be	
distorted	by	imported	foods	and	water.	Given	the	extent	to	which	these	products	were	
imported	in	the	Roman	world	(Rome	particularly),	there	is	capacity	for	inaccuracy	in	
attempting	to	distinguish	migrants	and	locals.		
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10)	Conclusion	
Stable	isotope	analysis	has	the	potential	to	reveal	aspects	of	the	past	that	might	otherwise	
remain	hidden	from	archaeologists	investigating	Roman	diet	and	migration.	However,	to	
think	that	it	is	capable	of	completely	illuminating	these	subject	areas	would	be	a	mistake.	
Though	referring	to	dietary	studies,	Sillen	et	al.	stated	that	isotopic	analysis	was	not	an	easy	
answer363;	this	remains	valid	even	today.	Archaeologists	employing	this	method	of	analysis	
must	understand	the	types	of	information	that	stable	isotope	analysis	will	and	will	not	
provide.	When	unable	to	answer	the	set	research	question,	other	sources	of	evidence	must	
be	integrated	to	provide	the	information	required.	There	are	enormous	amounts	of	
archaeological	and	literary	evidence	available	to	those	studying	the	ancient	Roman	world,	
and	incorporating	them	with	isotopic	data	will	only	yield	beneficial	results.	Thus	far,	these	
sources	of	evidence	have	been	poorly	integrated,	and	it	is	likely	due	to	the	persistent	
conflict	within	archaeology	that	struggles	between	viewing	the	discipline	as	a	science	or	one	
of	the	humanities364.			
	
The	consistent	rate	at	which	isotopic	analysis	has	been	applied	to	dietary	studies	suggests	
that	it	will	have	a	role	in	this	area	of	research	for	some	time	to	come.	While	most	analyses	
describe	diets	that	largely	conform	to	traditional	interpretations,	stable	isotope	analysis’	
ability	to	highlight	differences	in	diets	will	surely	play	a	role	in	dictating	areas	of	further	
inquiry,	aimed	at	explaining	this	variation.	Ultimately	though,	future	isotopic	dietary	studies	
will	need	to	take	on	a	multidisciplinary	approach,	and	synthesise	all	forms	of	available	
evidence	for	diet.	Regarding	migration	studies,	isotopic	analysis’	future	is	less	clear.	There	
have	been	markedly	more	applications	of	stable	isotope	analysis	to	dietary	studies	than	
studies	of	migration.	This	is	largely	due	to	recognition	of	the	potential	inaccuracy	of	such	
studies,	as	demonstrated	by	Prowse	et	al.	and	Killgrove.	This	is	not	to	say	that	migration	
analysis	does	not	possess	substantial	potential.	If	research	were	to	be	carried	out	on	
understanding	the	effects	of	imported	products	on	individuals’	isotopic	values,	and	
gathering	isotopic	data	for	more	geographic	locations,	then	isotopic	analysis	could	
																																																						
363	Sillen	et	al.	1989	
364	Bruun	2010	discusses	this	idea	specifically	in	relation	to	Prowse	et	al.’s	migration	studies	at	Isola	
Sacra.	He	presents	it	as	contextualising	the	“hard”	data	(scientific	data)	within	the	“soft”	data	
(archaeological	and	historical	sources)	
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represent	a	powerful	tool	for	studying	migration	in	the	Roman	world.	Ensuring	that	
migration	studies	focus	on	pairing	oxygen	and	strontium	values	will	also	ensure	more	valid	
and	substantial	results.	Furthermore,	combining	other	types	of	evidence	will	surely	enhance	
the	results	it	achieves;	an	example	of	this	incorporates	isotopic	analysis	with	mitochondrial	
DNA	as	a	means	of	assessing	geographic	origins365.	In	fact,	Killgrove	has	proposed	that	DNA	
analysis	could	prove	to	be	a	useful	compliment	to	isotopic	studies366.	Provided	that	
archaeologists	are	willing	to	accept	isotopic	analysis’	limitations,	learn	from	past	errors,	and	
utilise	an	integrative	and	multidisciplinary	approach,	stable	isotope	analysis	presents	a	vital	
tool	for	not	only	Roman	archaeology,	but	the	discipline	as	a	whole.		
																																																						
365	Prowse	et	al.	2010	
366	Killgrove	and	Montgomery	2016,	21	
	 -	86	-	
Bibliography	
	
Abdel-Aal,	E.S.M.,	Hucl,	P.	2002.	"Amino	acid	comopsition	and	in	citro	protein	digestibility	of	
selected	ancient	wheats	and	their	end	products."	Journal	of	Food	Consumption	and	
Analysis	15:737-47.	
Adams,	J.N.	2003.	Bilingualism	and	the	Latin	Language.	Cambridge:	Cambridge	University	
Press.	
Adams,	W.Y.,	Van	Gerven,	D.	P.,	Levy,	R.	S.	1978.	"The	Retreat	from	Migrationism."	Annual	
Review	of	Anthropology	7:483-523.	
Ambrose,	S.H.,	2001.	"Controlled	diet	and	climate	experiments	on	nitrogen	isotope	ratios	of	
rats."	In	Biogeochemical	Approaches	to	Paleodietary	Analyses,	edited	by	S.H.	
Ambrose,	Katzenberg,	M.	A.,	243-59.	New	York:	Plenum	Press.	
Ambrose,	S.H.,	DeNiro,	M.	J.	1986.	"Reconstructions	of	African	human	diet	using	bone	
collagen	carbon	and	nitrogen	isotope	ratios."	Nature	319:321-4.	
———.	1987.	"Bone	nitrogen	isotope	composition	and	climate."	Nature	325:201.	
Ambrose,	S.H.,	Norr,	L.,	1993.	"Experimental	evidence	for	the	relationship	of	the	carbon	
isotope	ratios	of	whole	diet	and	dietary	protein	to	those	of	bone	collagen	and	
carbonate."	In	Prehistoric	Human	Bone:	Archaeology	at	the	Molecular	Level,	edited	
by	J.B.	Lambert,	Grupe,	G.,	1-37.	Berlin:	Springer-Verlag.	
Angel,	J.L.	1951.	Troy:	The	Human	Remains.	Edited	by	C.	Blegen,	Troy:	Excavations	
Conducted	by	the	University	of	Cincinnati,	1932-1938	Suppl.	Monograph	1.	
Princeton:	Princeton	University	Press	for	the	University	of	Cincinnati.	
Anthony,	D.W.	1990.	"Migration	in	Archaeology:	The	Baby	and	the	Bathwater."	American	
Anthropologist	92	(4):895-914.	
Bagnall,	R.S.,	Frier,	B.	W.	1994.	The	demography	of	Roman	Egypt.	Cambridge:	Cambridge	
University	Press.	
Barnicot,	N.A.,	Brothwell,	D.	R.,	1959.	"The	Evaluation	of	Metrical	Data	in	the	Comparison	of	
Ancient	and	Modern	Bones."	In	CIBA	Foundation	Symposium	on	Medical	Biology	and	
Etruscan	Origins,	edited	by	G.E.W.	Wolstenholme,	O’Connor,	C.	M.,	131-48.	London:	
J.	&	A.	Churchill.	
Belcastro,	M.G.,	Mariotti,	V.	2000.	"Morphological	and	biomechanical	analysis	of	a	skeleton	
from	Roman	imperial	necropolis	of	Casalecchio	di	Reno	(Bologna,	Italy,	II-III	c.	A.D>):	
A	possible	case	of	crutch	use."	Collegium	Antropologicum	24	(2):529-39.	
Bentley,	R.A.	2006.	"Strontium	Isotopes	from	the	Earth	to	the	Archaeological	Skeleton:	A	
Review."	Journal	of	Archaeological	Method	and	Theory	13	(3):135-87.	
Binford,	L.R.	1962.	"Archaeology	as	Anthropology."	American	Antiquity	28	(2):217-25.	
Bisel,	S.C.,	Bisel,	J.	F.,	2002.	"Health	and	Nutrition	at	Herculaneum:	An	Examination	of	
Human	Skeletal	Remains."	In	The	Natural	History	of	Pompeii,	edited	by	W.F.	
Jashemski,	Meyer,	F.	G.,	451-75.	Cambridge:	Cambridge	University	Press.	
Bonsall,	L.,	Pickard,	C.	2015.	"Stable	isotope	and	dental	pathology	evidence	for	diet	in	late	
Roman	Winchester,	England."	Journal	of	Archaeological	Science:	Reports	2:128-40.	
Borgognini	Tarli,	S.M.,	Mazzotta,	F.,	1986.	"Physical	anthropology	of	Italy	from	the	Bronze	
Age	to	the	Barbarica	Age."	In	Ethnogenese	Europaischer	Volker,	edited	by	W.	
Bernhard,	Kandler-Palsson,	A.,	147-72.	Stuttgart:	Gustav	Fischer	Verlag.	
Brothwell,	D.,	Brothwell,	P.	1998.	Food	in	Antiquity:	A	Survey	of	the	Diet	of	Early	Peoples.	
Baltimore:	The	Johns	Hopkins	University	Press.	
	 -	87	-	
Bruun,	C.	2010.	"Water,	oxygen	isotopes	and	migration	to	Ostia-Portus."	Journal	of	Roman	
Archaeology	23:109-32.	
Buikstra,	J.E.,	1977.	"Biocultural	Dimensions	of	Archaeological	Study:	A	Regional	
Perspective."	In	Biocultural	Adaptation	in	Prehistoric	America,	edited	by	R.	Blakely,	
67-84.	Athens:	University	of	Georgia	Press.	
Buikstra,	J.E.,	Beck,	L.	A.,	ed.	2006.	Bioarchaeology:	The	Contextual	Analysis	of	Human	
Remains.	San	Diego:	Elsevier.	
Burmeister,	S.	2000.	"Archaeology	and	Migration:	Approaches	to	an	Archaeological	Proof	of	
Migration."	Current	Anthropology	41	(4):539-67.	
Chenery,	C.,	Müldner,	G.,	Evans,	J.,	Eckardt,	H.,	Lewis,	M.	2010.	"Strontium	and	stable	
isotope	evidence	for	diet	and	mobility	in	Roman	Gloucester,	UK."	Journal	of	
Archaeological	Science	37	(1):150-63.	
Chessman,	C.	2009.	"Names	in	-por	and	Slave	Naming	in	Republican	Rome."	Classical	
Quarterly	59	(2):511-31.	
Cheung,	C.,	Schroeder,	H.,	Hedges,	R.	E.	M.	2012.	"Diet,	social	differentiation	and	cultural	
change	in	Roman	Britain:	new	isotopic	evidence	from	Gloucestershire	"	
Archaeological	and	Anthropological	Sciences	4:61-73.	
Childe,	V.G.	1939.	The	Dawn	of	European	Civilization.	London:	Kegan	Paul.	
———.	1950.	Prehistoric	Migrations	in	Europe.	Oslo:	Aschehaug.	
Chisholm,	B.S.,	Nelson,	D.	E.,	Schwarcz,	H.	P.	1982.	"Stable-Carbon	Isotope	Ratios	as	a	
Measure	of	Marine	versus	Terrestrial	Protein	in	Ancient	Diets."	Science	216	
(4550):1131-2.	
Ciaraldi,	M.	2007.	People	&	Plants	in	ancient	Pompeii:a	new	approach	to	urbanism	from	th	
microscopic	room.	London:	Accordia	Research	Institute.	
Cimino,	G.,	Foschi,	R.	2014.	"Northerners	versus	Southeners:	Italian	Anthropology	and	
Psychology	Face	With	the	“Southern	Question”."	History	of	Psychology	17	(4):282-
95.	
Cool,	H.E.M.	2006.	Eating	and	Drinking	in	Roman	Britain.	Cambridge:	Cambridge	University	
Press.	
Coppa,	A.,	Macchiarelli,	R.	1982.	"The	maxillary	dentition	of	the	Iron	Age	population	of	
Alfedena	(Middle	Adriatic	Area,	Italy)."	Journal	of	Human	Evolution	11:219-35.	
Craig,	O.E.,	Biazzo,	M.,	O’Connell,	T.	C.,	Garnsey,	P.,	Martinez-Labarga,	C.,	Lelli,	R.,	Salvadei,	
L.,	Tartaglia,	G.,	Nava,	A.,	Renò,	L.,	Fiammenghi,	A.,	Rickards,	O.,	Bondioli,	L.	2009.	
"Isotopic	Evidence	for	Diet	at	the	Imperial	Roman	Coastal	Site	of	Velia	(1st	and	2nd	
Centuries	AD)	in	Southern	Italy	"	American	Journal	of	Physical	Anthropology	139:572-
83.	
Crowe,	F.,	Sperduti,	A.,	O’Connell,	T.	C.,	Craig,	O.	E.,	Kirsanow,	K.,	Germoni,	P.,	Macchiarelli,	
R.,	Garnsey,	P.,	Bondiolo,	L.	2010.	"Water-Related	Occupations	and	Diet	in	Two	
Roman	Coastal	Communities	(Italy,	First	to	Third	Century	AD):	Correlation	Between	
Stable	Carbon	and	Nitrogen	Isotope	Values	and	Auricular	Exostosis	Prevalence."	
American	Journal	of	Physical	Anthropology	142:355-66.	
Cucina,	A.,	ed.	2015.	Archaeology	and	Bioarchaeology	of	Population	Movement	among	
Prehispanic	Maya.	New	York:	Springer.	
Cummings,	C.	2008.	Food	and	society	in	Late	Roman	Britain:	determining	dietary	patterns	
using	stable	isotope	analysis.	Doctor	of	Philosophy,	University	of	Oxford.	
Curry,	A.	2008.	"The	Gladiator	Diet."	Archaeology	61	(6):28-30.	
	 -	88	-	
D’Agostino,	P.	2002.	"Craniums,	Criminals,	and	the	‘Cursed	Race’:	Italian	Anthropology	in	
American	Racial	Thought,	1861-1924."	Comparative	Studies	in	Society	and	History	44	
(2):319-43.	
D’Amore,	C.,	Mallegni,	F.,	Schiano	di	Zenise,	M.	1979.	"Antropologia	pompeiana	del	79	d.C.:	
Sesso	ed	età	di	morte."	Archivo	per	l’Antopologia	e	la	Etnologia	109:297-308.	
Dalby,	A.	2000.	Empire	of	Pleasures:	Luxury	and	Indulgence	in	the	Roman	World.	London:	
Routledge.	
———.	2003.	Food	in	the	Ancient	World	from	A	to	Z.	London:	Routledge.	
Dansgaard,	W.	1964.	"Stable	isotopes	in	precipitation."	Tellus	16:436-68.	
Daux,	V.,	Lécuyer,	C.,	Héran,	M.	A.,	Amiot,	R.,	Simon,	L.,	Fourel,	F.,	Martineau,	F.,	Lynnerup,	
N.,	Reychler,	H.,	Escarguel,	G.	2008.	"Oxygen	isotope	fractionation	between	human	
phosphate	and	water	revisited."	Journal	of	Human	Evolution	55	(6):1138-47.	
Davies,	R.W.	1971.	"The	Roman	Military	Diet."	Britannia	2:122-42.	
Day,	J.	2013.	"Botany	meets	archaeology:	people	and	plants	in	the	past."	Journal	of	
Experimental	Botany	64	(18):5805-16.	
de	Collegno,	H.	1844.	Geological	Map	of	Italy:	Bibliothèque	nationale	de	France,	dèpartment	
Cartes	et	plans.	
de	Ligt,	L.,	Tacoma,	L.	E.,	ed.	2016.	Migration	and	Mobility	in	the	Early	Roman	Empire.	
Boston:	Brill.	
Delgado,	A.M.,	Almeida,	M.	D.	V.,	Parisi,	S.	2017.	Chemistry	of	the	Mediterranean	Diet.	
Switzerland:	Springer.	
Delle	Chiaie,	S.	1854.	"Cenno	notomico-patologico	sulle	ossa	ummane	scavate	in	Pompei:	
Letto	dal	Socio	ordinario	Stefano	Delle	Chiaie	nella	tornata	de’	15	settembre	1853."	
Filiatre-Sebezio	48:3-30.	
DeNiro,	M.J.,	Epstein,	S.	1978.	"Influence	of	diet	on	the	distribution	of	carbon	isotopes	in	
animals."	Geochimica	et	Cosmochimica	Acta	42:341-51.	
———.	1981.	"Influence	of	the	distribution	of	nitrogen	isotopes	in	animals."	Geochimica	et	
Cosmochimica	Acta	45:341-51.	
Dixon,	S.	1992.	The	Roman	Family.	Baltimore:	Johns	Hopkins	University	Press.	
Dunbabin,	K.M.D.	2003.	The	Roman	Banquet:	Images	of	Conviviality.	Cambridge:	Cambridge	
University	Press.	
Duncan-Jones,	R.	1990.	Structure	and	Scale	in	the	Roman	Economy.	Cambridge:	Cambridge	
University	Press.	
Dupras,	T.L.,	Schwarcz,	H.	P.,	Fairgrieve,	S.	I.	2001.	"Infant	feeding	and	weaning	practices	in	
Roman	Egypt."	American	Jornal	of	Physical	Anthropology	115:204-12.	
Dyson,	S.L.	1981.	"A	Classical	Archaeologist’s	Response	to	the	“New	Archaeology”."	Bulletin	
of	the	American	Schools	of	Oriental	Research	242:7-13.	
———.	2006.	In	Purusit	of	Ancient	Pasts:	A	History	of	Classical	Archaeology	in	the	
Nineteenth	and	Twentieth	Centuries.	New	Haven:	Yale	University	Press.	
Eckardt,	H.,	Chenery,	C.,	Booth,	P.,	Evans,	J.	A.,	Lamb,	A.,	Müldner,	G.	2009.	"Oxygen	and	
strontium	isotope	evidence	for	mobility	in	Roman	Winchester	"	Journal	of	
Archaeological	Science	36:2816-25.	
Erdkamp,	P.	2011.	"Soldiers,	Roman	Citizens,	and	Latin	Colonists	in	Mid-Republican	Italy."	
Ancient	Society	41:109-46.	
Ericson,	J.E.	1985.	"Strontium	isotope	characterization	in	the	study	of	human	prehistoric	
ecology."	Journal	of	Human	Evolution	14:503-14.	
	 -	89	-	
———,	1989.	"Some	Problems	and	Potentials	of	Strontium	Isotope	Analysis	for	Human	and	
Animal	Ecology."	In	Stable	Isotopes	in	Ecological	Research,	edited	by	P.W.	Rundel,	
Ehleringer,	J.	R.,	Nagy,	K.	A.,	252-9.	New	York:	Springer-Verlag.	
Eriksson,	G.,	2013.	"Stable	Isotope	Analysis	of	Humans."	In	The	Oxford	Handbook	of	the	
Archaeology	of	Death	and	Burial,	edited	by	L.	Nilsson	Stutz,	Tarlow,	S.,	123-46.	
Oxford:	Oxford	University	Press.	
Etienne,	R.	1992.	Pompeii:	The	Day	a	City	Died.	London:	Thames	and	Hudson.	
Filipo,	R.,	Fabiani,	M.,	Barbara,	M.	1982.	"External	ear	canal	exostosis:	a	physiopathological	
lesion	in	aquatic	sports."	Journal	of	Sports	Medicine	and	Physical	Fitness	22:329-39.	
Fogel,	M.L.,	Tuross,	N.,	Johnson,	B.	J.,	Miller,	G.	H.	1997.	"Biogeochemical	record	of	ancient	
humans."	Organic	Geochemistry	27:275-87.	
Foubert,	L.,	Breeze,	D.	J.,	2016.	"Mobility	in	the	Roman	Empire."	In	Past	Mobilities:	
Archaeological	Approaches	to	Movement	and	Mobility,	edited	by	J.	Leary.	London:	
Routledge.	
Foxhall,	L.,	Forbes,	H.	A.	1982.	"Sitometria:	the	role	of	grain	as	a	staple	food	in	classical	
antiquity."	Chiron	12:41-90.	
Fuller,	D.Q.,	Stevens,	C.	J.,	2009.	"Agriculture	and	the	development	of	complex	societies:	an	
archaeobotanical	agenda."	In	From	Foragers	to	Farmers:	Papers	in	Honour	of	Gordon	
C.	Hillman,	edited	by	A.S.	Fairbairn,	Weiss,	E.,	37-57.	Oxford:	Oxbow	Books.	
Garnsey,	P.	1999.	Food	and	Society	in	Classical	Antiquity.	Edited	by	P.A.	Cartledge,	Garnsey,	
P.,	Key	Themes	in	Ancient	History	Cambridge:	Cambridge	University	Press.	
Ghisleni,	M.,	Vaccaro,	E.,	Bowes,	K.,	Arnoldus,	A.,	MacKinnon,	M.,	Marani,	F.	2011.	
"Excavating	the	Roman	peasant	I:	excavations	at	Pievina."	Papers	of	the	British	
School	at	Rome	79:95-145.	
Gillette,	A.	2002.	Racial	theories	in	Fascist	Italy.	New	York:	Routledge.	
Gowers,	E.	1993.	The	Loaded	Table:	Representations	of	Food	in	Roman	Literature.	Oxford:	
Clarendon	Press.	
Hancock,	R.G.V.,	Grynpas,	M.	D.,	Pritzker,	K.	P.	H.	1989.	"The	Abuse	of	Bone	Analyses	for	
Archaeological	Dietary	Studies."	Archaeometry	31	(2):169-79.	
Harrod,	R.P.,	Martin,	D.	L.	2014.	Bioarchaeology	of	Climate	Change	and	Violence.	New	York:	
Springer.	
Hedges,	R.E.M.,	Clement,	J.	G.,	Thomas,	C.	D.	L.,	O’Connell,	T.	C.	2007a.	"Collagen	Turnover	
in	the	Adult	Femoral	Mid-Shaft:	Modeled	From	Anthropogenic	Radiocarbon	Tracer	
Measurements."	American	Jornal	of	Physical	Anthropology	133:808-16.	
Hedges,	R.E.M.,	Reynard,	L.	M.	2007b.	"Nitrogen	isotopes	and	the	trophic	level	of	humans	in	
archaeology."	Journal	of	Archaeological	Science	34:1240-51.	
Helttula,	A.,	ed.	2007.	Le	iscrizioni	sepolcrali	latine	nell’Isola	Sacra.	Helsinki:	Acta	Instituti	
Romani	Finlandiae.	
Herrscher,	E.,	Goude,	G.,	Metz,	L.	2017.	"Longitudinal	Study	of	Stable	Isotope	Compositions	
of	Maternal	Milk	and	Implications	for	the	Palaeo-Diet	of	Infants."	Bulletins	et	
mémoires	de	la	Société	d’anthropologie	de	Paris	29:131-9.	
Hillson,	S.	1996.	Dental	Anthropology.	Cambridge:	Cambridge	University	Press.	
Hin,	S.	2013.	The	Demography	of	Roman	Italy:	Population	Dynamics	in	an	Ancient	Conquest	
Society	201	BCE-14	CE.	Cambridge:	Cambridge	University	Press.	
Holobinko,	A.,	Meier-Augenstein,	W.,	Kemp,	H.	F.,	Prowse,	T.,	Ford,	S.	M.	.	2011.	"2H	stable	
isotope	analysis	of	human	tooth	enamel:	a	new	tool	for	forensic	human	
provenancing?"	Rapid	Communications	in	Mass	Spectometry	25:910-6.	
	 -	90	-	
Horden,	P.,	Purcell,	N.	2000.	The	Corrupting	Sea:	A	Study	of	Mediterranean	History.	Oxford:	
Blackwell.	
Isayev,	E.,	2013.	"Migration	in	the	Ancient	Mediterranean	the	last	two	millenium	BC."	In	
Encyclopedia	of	Global	Human	Migration,	edited	by	I.	Ness,	1-5.	Wiley-Blackwell.	
———.	2017.	Migration,	Mobility	and	Place	in	Ancient	Italy.	Cambridge:	Cambridge	
University	Press.	
Jashemski,	W.F.	1973a.	"The	Discovery	of	a	large	vineyard	at	Pompeii:	University	of	
Maryland	Excavations	1970."	American	Journal	of	Archaeology	77:27-41.	
———.	1973b.	"Large	vineyard	discovered	in	Ancient	Pompeii."	Science	180:821-30.	
———.	1979a.	"The	gardens	of	Hercules	at	Pompeii	(II.viii.6):	The	discovery	of	a	commerical	
flower	garden."	American	Journal	of	Archaeology	83:493-11.	
———.	1979b.	The	Gardens	of	Pompeii	and	Herculaneum	and	the	Villas	Destroyed	by	
Vesuvius.	New	York:	Caratzas	Brothers.	
Jashemski,	W.F.,	Meyer,	F.	G.,	ed.	2002.	The	Natural	History	of	Pompeii.	Cambridge:	
Cambridge	University	Press.	
Jongman,	W.	1990.	"Het	Romeins	Imperialisme	e	de	verstedelijking	van	Italië."	Leidschrift	7	
(1):43-58.	
Kaimio,	J.	1979.	The	Romans	and	the	Greek	Language.	Helsinki:	Societas	Scientiarum	
Fennica.	
Katzenberg,	M.A.,	2008.	"Stable	Isotope	Analysis:	A	Tool	for	Studying	Past	Diet,	
Demography,	and	Life	History."	In	Biological	Anthropology	of	the	Human	Skeleton,	
edited	by	M.A.	Katzenberg,	Saunders,	S.	R.,	413-41.	New	Jersey:	John	Wiley	&	Sons,	
Inc.	
Katzenberg,	M.A.,	Harrison,	R.	G.	1997.	"What’s	in	a	Bone?	Recent	Advances	in	
Archaeological	Bone	Chemistry."	Journal	of	Archaeological	Research	5	(3):265-93.	
Keegan,	W.F.,	1989.	"Stable	Isotope	Analysis	of	Prehistoric	Diet."	In	Reconstruction	of	Life	
from	the	Skeleton,	edited	by	M.Y.	Işcan,	Kennedy,	K.	A.	R.,	223-36.	New	York:	Alan	R.	
Liss,	Inc.	
Keenleyside,	A.,	Schwarz,	H.,	Stirling,	L.,	Ben	Lazreg,	N.	2009.	"Stable	isotopic	evidence	for	
diet	in	a	Roman	and	Late	Roman	population	from	Leptiminus,	Tunisia."	Journal	of	
Archaeological	Science	36:51-63.	
Killgrove,	K.	2005.	Bioarchaeology	in	the	Roman	World.	Master	of	Arts,	University	of	North	
Carolina	at	Chapel	Hill.	
———,	2010a.	"Identifying	immigrants	to	Imperial	Rome	using	strontium	isotope	analysis."	
In	Roman	Diasporas:	Archaeological	Approaches	to	Mobility	and	Diversity	in	the	
Roman	Empire,	edited	by	H.	Eckardt,	157-74.	Rhode	Island:	Journal	of	Roman	
Archaeology.	
———.	2010b.	Migration	and	Mobility	in	Imperial	Rome.	Doctor	of	Philosophy	University	of	
North	Carolina		
———.	2010c.	"A	response	to	C.	Brunn,	“Water,	oxygen	isotopes	and	immigration	to	Ostia-
Portus”."	Journal	of	Roman	Archaeology	23:133-6.	
———.	2013a.	"Biohistory	of	the	Roman	Republic:	the	potential	of	isotope	analysis	of	
human	skeletal	remains."	European	Journal	of	Post-Classical	Archaeologies	3:41-62.	
———,	2014.	"Bioarchaeology	in	the	Roman	Empire."	In	Encyclopaedia	of	Global	
Archaeology,	edited	by	C.	Smith,	876-82.	Springer.	
	 -	91	-	
Killgrove,	K.,	Montgomery,	J.	2016.	"All	Roads	Lead	to	Rome:	Exploring	Human	Migration	to	
the	Eternal	City	through	Biochemistry	of	Skeletons	from	Two	Imperial-Era	
Cemeteries	(1st-3rd	c	AD)."	PLoS	ONE	11	(2):1-30.	
Killgrove,	K.,	Tykot,	R.	H.	2013b.	"Food	for	Rome:	A	stable	isotope	investigation	of	diet	in	the	
Imperial	period	(1st-3rd	centuries	AD)."	Journal	of	Anthropological	Archaeology	32	
(1):28-38.	
———.	(in	press).	"Diet	and	collapse:	A	stable	isotope	study	of	Imperial-era	Gabii	(1st-3rd	
centuries	AD)."	Journal	of	Archaeological	Science:	Reports.	
Killick,	D.,	Young,	S.	M.	M.	1997.	"Archaeology	and	archaeometry:	from	casual	dating	to	a	
meaningful	relationship?"	Antiquity	71:518-24.	
King,	A.C.,	1988.	"Villas	and	Animal	Bones."	In	Economies	of	Romano-British	Villas,	edited	by	
K.	Branigan,	Miles,	D.,	51-9.	Sheffield:	University	of	Sheffield.	
———.	1999.	"Diet	in	the	Roman	world:	a	regional	inter-site	comparison	of	the	mammal	
bones."	Journal	of	Roman	Archaeology	12:168-202.	
Kiriatzi,	E.,	Knappett,	C.,	ed.	2016.	Human	Mobility	and	Technology	Transfer	in	the	
Prehistoric	Mediterranean.	Cambridge:	Cambridge	University	Press.	
Kron,	G.,	Forthcoming.	"Comparative	Perspectives	on	Nutrition	and	Social	Inequality	in	the	
Roman	World."	In	Diet	and	Nutrition	in	the	Roman	World,	edited	by	P.	Erdkamp,	
Holleran,	C.	London:	Routledge.	
Kurin,	D.S.	2016.	The	Bioarchaeology	of	Societal	Collapse	and	Regeneration	in	Ancient	Peru.	
Switzerland:	Springer	International	Publishing.	
Larsen,	C.S.	1997.	Bioarchaeology:	Interpreting	Behaviour	from	the	Human	Skeleton.	
Cambridge:	Cambridge	University	Press.	
Lauwerier,	R.C.G.M.	1986.	"The	role	of	meat	in	the	Roman	diet."	Endeavour	10	(4):208-12.	
Lazer,	E.	2009.	Resurrecting	Pompeii.	New	York:	Routledge.	
Leach,	S.,	Eckardt,	H.,	Chenery,	C.,	Müldner,	G.,	Lewis,	M.	2010.	"A	Lady	of	York:	migration,	
ethnicity	and	identity	in	Roman	Britain."	Antiquity	84:131-45.	
Leary,	J.	2016.	Past	Mobilities:	Archaeological	Approaches	to	Movement	and	Mobility	New	
York:	Routledge.	
Leigh,	M.,	2015.	"Food	in	Latin	Literature."	In	A	Companion	to	Food	in	the	Ancient	World,	
edited	by	J.	Wilkins,	Nadeau,	R.,	43-52.	UK:	John	Wiley	&	Sons,	Ltd.	
Lewis,	M.E.	2006.	The	Bioarchaeology	of	Children:	Perspectives	from	Biological	and	Forensic	
Anthropology.	Cambridge:	Cambridge	University	Press.	
Lo	Cascio,	E.,	Tacoma,	L.	E.,	ed.	The	Impact	of	Mobility	and	Migration	in	the	Roman	Empire,	
Rome:	Brill.	
Locker,	A.	2007.	"In	piscibus	diversis:	the	Bone	Evidence	for	Fish	Consumption	in	Roman	
Britain."	Britannia	38:141-80.	
Longinelli,	A.,	Selmo,	E.	2003.	"Isotopic	composition	of	precipitation	in	Italy:	a	first	overall	
map."	Journal	of	Hydrology	270	(1-2):75-88.	
Lovell,	N.C.	1992.	"The	1992	excavations	at	Kom	el-Adhem,	Mendes."	Journal	of	the	Society	
for	the	Study	of	Egyptian	Antiquities	21/22:20-36.	
Lubell,	D.,	Jackes,	M.,	Schwarcz,	H.	P.,	Knyf,	M.,	Meiklejohn,	C.	1994.	"The	Mesolithic-
Neolithic	transition	in	Portugal:	isotopic	and	dental	evidence	of	diet."	Journal	of	
Archaeological	Science	21:201-16.	
Luff,	R.	1993.	Animal	Bones	from	Excavations	in	Colchester,	1971-85,	Colchester	
Archaeological	Reports	12.	Colchester:	Colchester	Archaeological	Trust.	
	 -	92	-	
Luz,	B.,	Kolodny,	Y.	1989.	"Oxygen	isotope	variation	in	bone	phosphate."	Applied	
Geochemistry	4:317-23.	
Luz,	B.,	Kolodny,	Y.,	Horowitz,	M.	1984.	"Fractionation	of	oxygen	isotopes	between	
mammalian	bone-phosphate	and	environmental	drinking	water."	Geochimica	et	
Cosmochimica	Acta	48	(8):1689-93.	
MacKinnon,	M.	2004.	Production	and	Consumption	of	Animals	in	Roman	Italy:	Integrating	
the	Zooarchaeological	and	Textual	Evidence.	Rhode	Island:	Journal	of	Roman	
Archaeology.	
———.	2007.	"Osteological	Research	in	Classical	Archaeology."	American	Journal	of	
Archaeology	111	(3):473-504.	
Makarewicz,	C.A.,	Sealy,	J.	2015.	"Dietary	Reconstruction,	mobility,	and	the	analysis	of	
ancient	skeletal	tissues:	Expanding	the	prospects	of	stable	isotope	research	in	
archaeology."	Journal	of	Archaeological	Science	56:146-58.	
Malkin,	I.,	2016.	"Migration	and	Colonization:	Turbulence,	Continuity,	and	the	Practice	of	
Mediterranean	Space."	In	New	Horizons:	Mediterranean	Research	in	the	21st	
Century,	edited	by	M.	Dabag,	Haller,	D.,	Jaspert,	N.,	Lichtenberger,	A.	Paderborn:	
Ferdinand	Schöningh.	
Mallegni,	F.,	Brogi,	M.	G.,	Balducci,	E.	1985.	"Paleodontology	of	human	skeletal	remains,	
Pontecagnano	(Salerno)	VII-IV	centuries	B.C."	Anthropologie	23:105-17.	
Martens,	P.,	Hall,	L.	2000.	"Malaria	on	the	Move:	Human	Population	Movement	and	Malaria	
Transmission."	Emerging	Infectious	Diseases	6	(2):103-9.	
Marzano,	A.	2013.	Harvesting	the	Sea:	The	Exploitation	of	Marine	Resources	in	the	Roman	
Mediterranean.	Oxford:	Oxford	University	Press.	
Mattern,	S.P.	2008.	Galen	and	the	Rhetoric	of	Healing.	Baltimore:	The	Johns	Hopkins	
University	Press.	
Mays,	S.	1999.	"A	biomechanical	study	of	activity	patterns	in	a	Medieval	human	skeletal	
assemblage."	International	Journal	of	Osteoarchaeology	9:68-73.	
McDonnell,	K.J.,	2014.	"Funerary	Cult	and	Architecture."	In	A	Companion	to	Roman	
Architecture,	edited	by	R.B.	Ulrich,	Quenemoen,	C.	K.	United	Kingdom:	Wiley	
Blackwell.	
Meier-Augenstien,	W.	2010.	Stable	Isotope	Forensics:	An	Introduction	to	the	Forensic	
Application	of	Stable	Isotope	Analysis.	United	Kingdom:	John	Wiley	&	Sons.	
Minagawa,	M.,	Wada,	E.	1984.	"Stepwise	enrichment	of	15N	along	food	chains:	Further	
evidence	and	the	relation	between	ẟ15N	and	animal	age."	Geochimica	et	
Cosmochimica	Acta	48:1135-40.	
Montgomery,	J.,	Evans,	J.,	Chenery,	S.,	Pashley,	V.,	Killgrove,	K.	2010.	"“Gleaming,	white	and	
deadly”:	using	lead	to	track	human	exposure	and	geographic	origins	in	the	Roman	
period	in	Britain."	Journal	of	Roman	Archaeology;	supplementary	series	78:199-226.	
Morley,	N.	1996.	Metropolis	and	Hinterland:	The	city	of	Rome	and	the	Italian	economy,	200	
B.C.-A.D.	200.	Cambridge:	Cambridge	University	Press.	
Morris,	I.	1992.	Death-Ritual	and	Social	Structure	in	Classical	Antiquity.	Cambridge:	
Cambridge	University	Press.	
Müldner,	G.	2016.	"What	is	stable	isotope	analysis?"	Archaeology.	
https://www.futurelearn.com/courses/archaeology/0/steps/15267.	
Müldner,	G.,	Chenery,	C.,	Eckardt,	H.	2011.	"The	‘Headless	Romans’:	multi-isotope	
investigations	of	an	unusual	burial	ground	from	Roman	Britain	"	Journal	of	
Archaeological	Science	38:280-90.	
	 -	93	-	
Murphy,	C.	2015.	Romans,	Rubbish,	and	Refuse:	The	Archaeobotanical	Assemblage	of	
Regione	VI,	Insula	I,	Pomepii.	Oxford:	Archaeopress	Publishing.	
Murphy,	C.,	Thompson,	G.,	Fuller,	D.	Q.	2013.	"Roman	food	refuse:	urban	archaeobotany	in	
Pompeii,	Regio	VI,	Insula	1."	Vegetation	History	and	Archaeobotany	22:409-19.	
Musco,	L.,	Catalano,	P.,	Caspio,	A.,	Patano,	W.,	Killgrove,	K.	2008.	"Le	complexe	
archéologique	de	Casal	Bertone."	Les	Dossiers	d’Archéologie	330:32-9.	
Nicolucci,	G.	1882.	"Crania	Pompeiana:	Descrizione	de’	crani	umani	rinvenuti	fra	le	ruine	
dell’	antica	Pompei."	Atti	della	Reale	Accademia	delle	Scienze	Fisiche	e	Matamatiche	
9	(10):1-26.	
Noy,	D.	2000.	Foreigners	at	Rome:	Citizens	and	Strangers.	London:	Duckworth	with	The	
Classical	Press	of	Wales.	
O’Connell,	T.C.,	Kneale,	C.	J.,	Tasevska,	N.,	Kuhnle,	G.	G.	C.	2012.	"The	Diet-Body	Offest	in	
Human	Nitrogen	Isotopic	Values:	A	Controlled	Dietary	Study."	American	Jornal	of	
Physical	Anthropology	149:426-34.	
Okumura,	M.M.M.,	Boyadjian,	C.	H.	C.,	Eggers,	S.	2007.	"Auditory	Exostoses	as	an	aquatic	
activity	marker:	a	comparison	of	coastal	and	inland	skeletal	remains	from	tropical	
and	subtropical	regions	of	Brazil."	American	Jornal	of	Physical	Anthropology	132:558-
67.	
Oxenham,	M.	2016.	Bioarchaeology	of	Ancient	Northern	Vietnam.	Oxford:	British	
Archaeological	Reports.	
Papathanasiou,	A.,	Larsen,	C.	S.,	Norr,	L.	2000.	"Bioarchaeological	inferences	from	a	
Neolithic	ossuary	from	Alepotrya	cave,	Diros,	Greece."	International	Journal	of	
Osteoarchaeology	10:210-28.	
Parkin,	T.G.	1992.	Demography	and	Roman	Society.	Baltimore:	Johns	Hopkins	University	
Press.	
Pate,	F.D.,	Henneberg,	R.	J.,	Henneber,	M.	2016.	"Stable	Carbon	and	Nitrogen	Isotope	
Evidence	for	Dietary	Variability	at	Ancient	Pompeii,	Italy."	Mediterranean	
Archaeology	and	Archaeometry	16	(1):127-33.	
Pechenkina,	K.,	Oxenham,	M.,	ed.	2013.	Bioarchaeology	of	East	Asia:	Movement,	Contact,	
Health.	Florida:	University	Press	of	Florida.	
Peck,	R.W.	1986.	Applying	contemporaty	analogy	to	the	understanding	of	animal	processing	
behaviour	on	Roman	villa	sites.	Doctor	of	Philosophy,	University	of	Southampton.	
Perry,	M.A.,	ed.	2012.	Bioarchaeology	and	Behaviour:	The	People	of	the	Ancient	Near	East.	
Florida:	University	Press	of	Florida.	
Petrone,	P.P.,	2003.	"Le	Vittime	dell’Eruzione	del	79	AD."	In	Storie	de	un’Eruzione:	Pompei,	
Ercolano,	Oplontis:	Guida	alla	Mostra,	edited	by	A.	d’Ambrosio,	Guzzo,	P.	G.,	
Mastroroberto,	M.,	34-45.	Milan:	Electra.	
Pollard,	A.M.	2011.	"Isotopes	and	impact:	a	cautionary	tale."	Antiquity	85:631-8.	
Price,	T.D.,	Burton,	J.	H.,	Bentley,	R.	A.	2012.	"The	characterization	of	biologically	available	
strontium	isotope	ratios	for	the	study	of	prehistoric	migration."	Archaeometry	
44:117-35.	
Privat,	K.L.,	O’Connell,	T.	C.,	Hedges,	R.	E.	M.	2007.	"The	distinction	between	freshwater-	
and	terrestrial-based	diets:	methodological	concerns	and	archaeological	applications	
of	sulphur	stable	isotope	analysis."	Journal	of	Archaeological	Science	34:1197-204.	
Prowse,	T.,	Barta,	J.	L.,	von	Hunnius,	T.	E.,	Small,	A.	M.,	2010.	"Stable	isotope	and	
mitochondrial	DNA	evidence	for	geographic	origins	on	a	Roman	estate	at	Vagnari	
(Italy)."	In	Roman	Diasporas:	Archaeological	Approaches	to	Mobility	and	Diversity	in	
	 -	94	-	
the	Roman	Empire,	edited	by	H.	Eckardt,	175-97.	Rhode	Island:	Journal	of	Roman	
Archaeology.	
Prowse,	T.,	Schwarcz,	H.	P.,	Garnsey,	P.,	Knyf,	M.,	Macchiarelli,	R.,	Bondioli,	L.	2007.	
"Isotopic	Evidence	for	Age-Related	Immigration	to	Imperial	Rome."	American	Journal	
of	Physical	Anthropology	132:510-9.	
Prowse,	T.,	Schwarcz,	H.	P.,	Saunders,	S.,	Macchiarelli,	R.,	Bondioli,	L.	2004.	"Isotopic	
paleodiet	studies	of	skeletons	from	Imperial	Roman-age	cemetery	Isola	Sacra,	Rome,	
Italy."	Journal	of	Archaeological	Science	31:259-72.	
———.	2005.	"Isotopic	Evidence	for	Age-Related	Variation	in	Diet	From	Isola	Sacra,	Italy."	
American	Jornal	of	Physical	Anthropology	128:2-13.	
Rawson,	B.	2003.	Children	and	Childhood	in	Roman	Italy.	Oxford:	Oxford	University	Press.	
Redfern,	R.C.,	Gröcke,	D.	R.,	Millard,	A.	R.,	Ridgeway,	V.,	Johnson,	L.,	Hefner,	J.	T.	2016.	
"Going	south	of	the	river:	A	multidisciplinary	analysis	of	ancestry,	mobility	and	diet	in	
a	population	from	Roman	Southwark,	London."	Journal	of	Archaeological	Science	
74:11-22.	
Redfern,	R.C.,	Hamlin,	C.,	Beavan	Athfield,	N.	2010.	"Temporal	changes	in	diet:	a	stable	
isotope	analysis	of	late	Iron	Age	and	Roman	Dorset,	Britain."	Journal	of	
Archaeological	Science	37	(6):1149-60.	
Richards,	M.P.	2002.	"A	brief	review	of	the	archaeological	evidence	for	Palaeolithic	and	
Neolithic	subsistence."	European	Journal	of	Clinical	Nutrition	56	(12):1270-8.	
Richards,	M.P.,	Hedges,	R.	E.	M.	1999.	"Stable	isotope	evidence	for	similarities	in	the	types	
of	marine	foods	used	by	late	Mesolithic	human	sites	along	the	Atlantic	coast	of	
Europe."	Journal	of	Archaeological	Science	26:717-22.	
Richards,	M.P.,	Hedges,	R.	E.	M.,	Molleson,	T.	I.,	Vogel,	J.	C.	1998.	"Stable	Isotope	Analysis	
Reveal	Variations	in	Human	Diet	at	Poundbury	Camp	Cemetery	Site."	Journal	of	
Archaeological	Science	25:1247-52.	
Richards,	M.P.,	van	Klinken,	G.	J.,	1997.	"A	survey	of	European	human	bone	stable	carbon	
and	nitrogen	isotope	values."	In	Archaeological	Sciences,	edited	by	A.G.M.	Sinclair,	
Slate,	E.	A.,	Gowlett,	J.	A.	J.,	363-8.	Oxford:	Oxbow	Books.	
Robb,	J.	1994.	"Skeletal	signs	of	activity	in	the	Italian	Metal	Ages:	methodological	and	
interpretaive	notes."	Human	Evolution	9	(3):215-29.	
———,	1997.	"Violence	and	gender	in	Early	Italy."	In	Troubled	Times:	Violence	and	Warfare	
in	the	Past,	edited	by	D.	Martin,	Frayer,	D.	Amsterdam:	Gordon	and	Breach	
Publishers.	
Robinson,	M.,	Fulford,	N.,	Tootell,	K.,	2006.	"The	macroscopic	plant	remains."	In	Life	and	
Labour	in	Late	Roman	Silchester:	Excavations	in	insula	IX	since	1997,	edited	by	M.	
Fulford,	Clarke,	A.,	Eckardt,	H.,	206-16.	London:	Society	for	the	Promotion	of	Roman	
Studies.	
Robinson,	M.,	Rowan,	E.,	2015.	"Roman	Food	Remains	in	Archaeology	and	the	Contents	of	a	
Roman	Sewer	at	Herculaneum."	In	A	Companion	to	Food	in	the	Ancient	World,	
edited	by	J.	Wilkins,	Nadeau,	R.	United	Kingdom:	Wiley	Blackwell.	
Rottoli,	M.,	Castiglioni,	E.	2011.	"Plant	offerings	from	Roman	cremations	in	northern	Italy:	a	
review."	Vegetation	History	and	Archaeobotany	20	(5):495-506.	
Rowan,	E.	2017.	"Bioarchaeological	preservation	and	non-elite	diet	in	the	Bay	of	Naples:	An	
analysis	of	the	food	remains	from	the	Cardo	V	sewer	at	the	Roman	site	of	
Herculaneum."	Environmental	Archaeology	22	(3):318-36.	
	 -	95	-	
Sallares,	R.	2002.	Malaria	and	Rome:	A	History	of	Malaria	in	Ancient	Italy.	Oxford:	Oxford	
University	Press.	
Scheidel,	W.	1997.	"Quantifying	the	Sources	of	Slaves	in	the	Early	Roman	Empire."	The	
Journal	of	Roman	Studies	87:156-69.	
———,	2003.	"Germs	for	Rome."	In	Rome	the	Cosmopolis,	edited	by	C.	Edwards,	Woolf,	G.	
Cambridge:	Cambridge	University	Press.	
———.	2004.	"Human	Mobility	in	Roman	Italy,	I:	The	Free	Population."	Journal	of	Roman	
Studies	94:1-26.	
———.	2005.	"Human	Mobility	in	Roman	Italy,	II:	The	Slave	Population."	Journal	of	Roman	
Studies	95:64-79.	
———,	2007.	"Demography."	In	The	Cambridge	Economic	History	of	the	Greco-Roman	
World,	edited	by	W.	Scheidel,	Morris,	I.,	Saller,	R.	P.,	38-86.	Cambridge:	Cambridge	
University	Press.	
Schoeninger,	M.J.,	DeNiro,	M.	J.	1984.	"Nitrogen	and	carbon	isotopic	composition	of	bone	
collagen	from	marine	and	terrestrial	resources."	Geochimica	et	Cosmochimica	Acta	
48:625-39.	
Schoeninger,	M.J.,	Moore,	K.	1992.	"Bone	Stable	Isotope	Studies	in	Archaeology."	Journal	of	
World	Prehistory	6	(2):247-96.	
Sealy,	J.,	Armstrong,	R.,	Schrire,	C.	1995.	"Beyond	lifetime	averages:	tracing	life	histories	
through	isotopic	analysis	of	different	calcified	tissues	from	archaeological	human	
skeletons."	Antiquity	69	(263):290-300.	
Sealy,	J.C.,	ver	der	Merwe,	N.	J.,	Sillen,	A.,	Kruger,	F.	J.,	Krueger,	H.	W.	1991.	"87Sr/86Sr	as	a	
dietary	indicator	in	modern	and	archaeological	bone."	Journal	of	Archaeological	
Science	18:399-416.	
Sergi,	G.	1901.	The	Mediterranean	race:	a	study	of	the	origin	of	Eurpoean	peoples.	New	
York:	Charles	Scribner’s	Sons.	
Shanks,	M.,	Tilley,	C.	Y.	1992.	Re-Constructing	Archaeology:	Theory	and	Practice.	London:	
Routledge.	
Shaw,	H.,	Montogomery,	J.,	Redfern,	R.,	Gowland,	R.,	Evans,	J.	2016.	"Identifying	migrants	in	
Roman	London	using	lead	and	strontium."	Journal	of	Archaeological	Science	66:57-
68.	
Sillen,	A.,	Sealy,	J.,	van	der	Merwe,	N.	J.	1989.	"Chemistry	and	paleodietary	research:	No	
more	easy	answers."	American	Antiquity	54:504-12.	
Skibo,	J.M.,	Graves,	M.	W.,	Stark,	M.	T.,	ed.	2007.	Archaeological	Anthropology:	Perspectives	
on	Methods	and	Theory.	Tuscon:	University	of	Arizona	Press.	
Smith,	B.H.,	1991.	"Standards	of	human	tooth	formation	and	dental	age	assessment."	In	
Advances	in	Dental	Anthropology,	edited	by	M.A.	Kelley,	Larsen,	C.	S.,	143-68.	New	
York:	Wiley-Liss.	
Smith,	M.E.	2014.	"Peasant	mobility,	local	migration	and	premodern	urbanization."	World	
Archaeology	46	(4):516-33.	
Speidel,	M.	1994.	Die	Denkmäler	der	Kaiserreiter:	Equites	singulares	Augusti.	Cologne:	
Rheinland-Verlag.	
Staccioli,	R.A.	2003.	The	Roads	of	the	Romans.	Los	Angeles:	Getty	Publications.	
Stanley,	F.H.	1990.	"Geographical	Mobility	in	Roman	Lusitania:	An	Epigraphical	Perspective."	
Zeitschrift	für	Papyrologie	und	Epigraphik	82:249-69.	
Swedlund,	A.C.,	Armelagos,	G.	J.,	ed.	1990.	Disease	in	Populations	in	Transition:	
Anthropological	and	Epidemiological	Perspectives.	New	York:	Bergin	and	Garvey.	
	 -	96	-	
Tacoma,	L.E.,	2015.	"Bones,	Stones,	and	Monica:	Isola	Sacra	Revisited."	In	The	Impact	of	
Mobility	and	Migration	in	the	Roman	Empire,	edited	by	E.	Lo	Cascio,	Tacoma,	L.	E.,	
132-54.	Rome:	Brill.	
Tauber,	H.	1981.	"13C	evidence	for	dietary	habits	of	prehistoric	man	in	Denmark."	Nature	
292:332-3.	
Tereso,	J.P.	2009.	"Plant	macrofossils	from	the	Roman	settlement	of	Terronha	de	Pinvovelo,	
northwest	Iberia."	Vegetation	History	and	Archaeobotany	18:489-501.	
Thylander,	H.	1951.	Inscriptions	du	Port	d’Ostie.	Lund:	C.	W.	K.	Gleerup.	
Tite,	M.	1994.	"Archaeomtery	in	Britain."	Histoire	&	Mesure	9	(3/4):403-4.	
Toynbee,	J.	1971.	Death	and	Burial	in	the	Roman	World.	Britain:	Thames	and	Hudson.	
———.	1973.	Animals	in	Roman	life	and	art.	London:	Thames	&	Hudson.	
Trigger,	B.G.	2006.	A	History	of	Archaeological	Thought.	New	York:	Cambridge	University	
Press.	
Tsutaya,	T.,	Yoneda,	M.	2015.	"Reconstruction	of	Breastfeeding	and	Weaning	Practices	
Using	Stable	Isotope	and	Trace	Element	Analyses:	A	Review."	Yearbook	of	Physical	
Anthropology	156:2-21.	
Ubelaker,	D.	1989.	Human	Skeletal	Remains:	Excavation,	Analysis,	Interpretation,	Manuals	
on	Archaeology	2.	Washington,	D.C.:	Taraxacum.	
Vaccaro,	E.,	Ghisleni,	M.,	Arnoldus-Huyzendveld,	A.,	Grey,	C.	2013.	"Excavating	the	Roman	
peasant	II:	excavations	at	Case	Nuove,	Cinigiano."	Papers	of	the	British	School	at	
Rome	81:129-79.	
van	der	Merwe,	N.J.,	Vogel,	J.	C.	1978.	"13C	Content	of	human	collagen	as	a	measure	of	
prehistoric	diet	in	woodland	North	America."	Nature	276:815-6.	
van	der	Veen,	M.,	Livarda,	A.,	Hill,	A.	2008.	"New	Plant	Foods	in	Roman	Britain	-	Dispersal	
and	Social	Access."	Environmental	Archaeology	13	(1):11-36.	
Vogel,	J.C.,	van	der	Merwe,	N.	J.	1977.	"Isotopic	Evidence	for	Early	Maize	Cultivation	in	New	
York	State."	American	Antiquity	42	(2):238-42.	
Washburn,	S.L.	1951.	"The	New	Physical	Anthropology."	Transactions	of	the	New	York	
Academy	of	Sciences,	Series	II	13	(7):298-304.	
———.	1953.	"The	New	Physical	Anthropology."	Yearbook	of	Physical	Anthropology	7:124-
30.	
Wells,	P.S.	1999.	The	Barbarians	Speak:	How	the	Conquered	Peoples	Shaped	Roman	Europe.	
Princeton:	Princeton	University	Press.	
Wilkins,	J.	2000.	The	Boastful	Chef:	The	Discourse	of	Food	in	Ancient	Greek	Comedy.	Oxford:	
Oxford	University	Press.	
Wilkins,	J.,	Hill,	S.	2006.	Food	in	the	Ancient	World.	Oxford:	Blackwell	Publishing		
Wilkins,	J.,	Nadeau,	R.,	ed.	2015.	A	Companion	to	Food	in	the	Ancient	World.	United	
Kingdom:	Wiley	Blackwell.	
Zuckerman,	M.K.,	Armelagos,	G.	J.,	2011.	"Building	a	Social	Bioarchaeology."	In	Social	
Bioarchaeology,	edited	by	S.C.	Agarwal,	Glencross,	B.	A.,	13-43.	United	Kingdom:	
Wiley-Blackwell.	
	
	
